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INTRODUCTION 
 
 
The Mid–North Shore Subregional Transportation Study was prompted by findings in the 
2004 Congestion Management System (CMS) report.1 In that report, a number of instances of 
mobility problems were identified in the study area, which consists of the city of Lynn, the 
town of Swampscott, and the southern half of the city of Salem (see Figure 1).2 The goal of 
the study was to develop recommendations that reduce congestion, improve traffic safety, and 
increase overall mobility in the study area. 
 
CTPS met with city/town officials of the three study area communities at the study’s 
outset. The purpose of these meetings was to introduce the study and to solicit information on 
transportation concerns and issues. Three sets of concerns were identified, one set for each 
community. CTPS subsequently analyzed these and developed appropriate improvement 
measures. The concerns identified and analyzed fall into the following categories: 
 
• Congestion 
• Traffic operations 
• Vehicle crashes 
• Parking 
• Public transportation 
• Bicycles 
• Pedestrians 
 
The recommended transportation improvements are multimodal in nature and include new 
traffic signals, exclusive turning lanes, extended raised medians, crosswalks, and optimized 
traffic signal timings to improve vehicle operations. Other recommended improvements 
include added automobile and bicycle parking spaces at commuter rail stations and increased 
and improved public transportation services. 
 
 
                                                          
1 Central Transportation Planning Staff, Mobility in the Boston Region: Existing Conditions and Next Steps: The 
2004 Congestion Management System Report, December 2004. 
2 Only the southern half of Salem was included in the study area. The approximate dividing line runs east–west, 
just north of the Route 1A (Loring Avenue)/Route 114 (Lafayette Street)/West Avenue intersection, and just north 
of the Route 107 (Highland Avenue)/Willson Street intersection. A recent CTPS study analyzed transportation 
issues and developed improvements for the northern part of Salem (C. Wang, Transportation Improvement Study 
for Routes 1A, 114, and 107, and Other Major Roadways in Downtown Salem, November 2005). 
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 This report first summarizes the data collected for the study, the concerns identified, and 
the improvements recommended, and presents information on the processes for implementing 
improvements. The appendices then provide additional detail. Each appendix pertains to one 
of the study’s tasks, which were: to establish an Advisory Group (Task 1; Appendix A), to 
create an inventory of transportation concerns in the study area (Task 2; Appendix B), to 
create an inventory of land use developments and transportation improvements in the study 
area (Task 3; Appendix C), to summarize transportation-related data in the study area and on 
the North Shore (Task 4; Appendix D), and to present recommended transportation 
improvements for the study area (Task 5; Appendix E). All of the appendices except 
Appendix A are materials originally produced as memoranda during the course of the study; 
they have been revised and updated where appropriate. 
 
 The summary of recommended improvements in Table 2 (pp. 11–13) includes an 
estimated cost range for each, tells which state agency or other political entity would have 
jurisdiction over each, and indicates a suggested sequencing of the improvements. 
 
The study was conducted with the participation of the Mid–North Shore Subregional 
Transportation Study Advisory Group, whose members included local officials, 
representatives of transportation and planning agencies, and state legislators. Appendix A lists 
the members of the group and provides additional information on their participation. 
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DATA COLLECTION 
 
 
Transportation in the Mid–North Shore study area was analyzed primarily through the 
interpretation of many forms of travel data. Data were collected in the field by CTPS and the 
Massachusetts Highway Department (MassHighway) and were gleaned from previous traffic 
studies conducted in the corridor. Traffic simulation modeling was not deemed necessary, 
because it was anticipated at the outset that the study area’s transportation concerns would not 
call for improvement measures of a very diversionary nature. 
 
The collected data formed the basis for analyzing traffic operations at intersections, both 
signalized and unsignalized. They were also used in identifying locations where crashes tend 
to occur, as well as areas where public transportation and bicycle and pedestrian facilities 
could be enhanced. 
 
 The types of data collected are summarized below. 
 
Traffic Counts and Projections 
 
 Manual turning movement counts (MTMCs) collected in the AM and PM peak periods at 
signalized and unsignalized intersections in the study area were important data used. By 
means of these counts, it was possible to determine, for key intersections in the study area, 
both the magnitude of congestion, through measurement of queues, and the levels of service of 
traffic operations. The MTMCs were also helpful in determining the percentage of trucks in 
the traffic stream at many locations (these percentages are given in Appendix D-2). 
 
 MTMCs were obtained from traffic studies by private consultants and were also collected 
in the field by CTPS. In addition, 24-hour automatic traffic recorder (ATR) counts were 
obtained, mainly from MassHighway and also from traffic studies performed for specific 
developments in the study area. The various counts obtained and used in this study are shown 
in Appendix D, p. D-5, and in Appendix D-1. 
 
 Traffic volume projections were created for the year 2015 for use in the level-of-service 
(LOS) analyses that were conducted to estimate the operational merits of suggested roadway 
improvements. The projections were based on trends in AM and PM peak period traffic 
growth at numerous locations in the corridor, roughly between 1985 and the present, and on 
population and employment forecasts produced by the Metropolitan Area Planning Council 
(MAPC). For more details, see Appendix D-1. 
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Trucks 
 
 The primary source of information on the level of truck traffic in the study area was 
MTMCs. Table D-2-1 in Appendix D-2 summarizes, by community, the percentage of trucks 
in the traffic stream in the AM and PM peak periods. 
 
Crash Data/Diagrams 
 
It was vital to gather data on vehicle crashes at key intersections for use in achieving a 
better understanding of both the patterns and the causes of crashes at the various locations. 
Once this understanding was reached, it was possible to develop improvement strategies that 
reduce the likelihood of crashes. 
 
 Two sources of data were utilized. CTPS geographic information systems personnel 
provided information on collisions in the corridor as summarized by the Massachusetts 
Registry of Motor Vehicles. Data for some key intersections were also sought from the local 
police departments. Summaries, and in some cases, collision diagrams, were created for such 
characteristics as crash type (for example, rear-end, head-on, angle); crash severity (property 
damage, personal injury, fatality); time of day; day of week; and pavement, light, and weather 
conditions. The crash data are shown in Appendix D, p. D-11, and in Appendix D-3. 
 
Other Data 
 
 Numerous other types of transportation data were collected in the study area and used in 
the analysis of traffic conditions. These include: 
 
Travel times. These were obtained from CTPS’s Congestion Management System database 
for 2004 (they are presented in Appendix D, p. D-5). 
 
Signalized intersection characteristics. For key signalized intersections in the study area, the 
following data were compiled through field observation: cycle length; phasings; green, 
yellow, and red time by approach; pedestrian buttons and phasings; queue lengths. The 
intersections were analyzed for LOS according to the criteria in Table 1 (see Appendix D, pp. 
D-13 to D-28): 
 
              TABLE 1 
        Level of Service (LOS) Criteria at Intersections 
                  
 
      Level of       Delay, Seconds per Vehicle  
      Service  Unsignalized     Signalized 
       (LOS)   Intersections    Intersections  
    A   Less than 10.0   Less than 10.0  
          B     10.1 to 15.0     10.1 to 20.0  
          C     15.1 to 25.0     20.1 to 35.0  
          D     25.1 to 35.0     35.1 to 55.0  
          E     35.1 to 50.0     55.1 to 80.0  
          F   Greater than 50.0   Greater than 80.0 
                  
 
      Source: Transportation Research Board, Highway Capacity  
Manual 2000, Exhibits 16-2 and 17-2. 
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Public transportation. Data on commuter rail boardings, and on load and on-time 
adherence standards, are presented for the North Shore commuter rail lines that run 
through the study area. Also included are data on study area local and express bus 
service, ridership, and performance standards. In addition, there is a discussion on 
utilization rates and origins of vehicles at park-and-ride facilities in and near the study 
area (see Appendix D, pp. D-28 to D-43). 
 
Bicycle/pedestrian facilities. Information is presented on study area bicycle/pedestrian 
facilities as well as on bicycle parking facilities at park-and-ride locations. Data are also 
given on exclusive and concurrent pedestrian signal phasings at selected study area 
intersections (see Appendix D, pp. D-44 to D-46). 
 
Town-of-origin data. From a number of license plate surveys of vehicles in and near the study 
area, it was possible to determine the origin-town profile of the following: 
 
• Parked vehicles at Lynn Central Square Station parking garage (Appendix D-4) 
• Parked vehicles at Swampscott Station parking lots (Appendix D-4) 
• Parked vehicles at Salem Depot parking lots (Appendix D-4) 
• Parked vehicles at Wonderland Station parking lots (Appendix D-4) 
• Presumed “cut-through” vehicles between Route 129 (Humphrey Street) and Route 1A 
(Paradise Road) in Swampscott, using Monument Avenue to either Farragut Road or 
Walker Road (AM peak period only; Appendix E, pp. E-29 to E-31) 
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IDENTIFIED CONCERNS AND RECOMMENDED IMPROVEMENTS 
 
 
IDENTIFIED CONCERNS 
 
 A series of transportation concerns were identified early in the study based on discussions 
with local officials. These are summarized below for each study area community. 
 
Lynn 
 
Concern A: “There is congestion in the Route 129 (Broadway/Lynnfield Street) corridor 
between Parkland Avenue and Boston Street.” 
 
Concern B: “There is congestion in the Routes 1A/129 (Broad Street/Lewis Street) corridor. 
This may affect access to downtown Lynn and thereby discourage commuter rail riders from 
neighboring towns from using the Lynn Station parking garage.” 
 
Concern C: “There are perceived dangers and poor aesthetics in the Lynn Station parking 
garage. This discourages spillover commuter rail riders/parkers from neighboring towns from 
using this underutilized garage.” 
 
Lynn and Swampscott 
 
Concern D: “Traffic backs up on Lynn Shore Drive in Lynn onto Humphrey Street in 
Swampscott.” According to Swampscott officials, “the cause may be traffic operations at the 
signal at Lynn Shore Drive at Nahant Street in Lynn.” 
 
Swampscott 
 
Concern E: “There is substantial congestion and excessive truck traffic on Essex Street. Essex 
Street is the only officially designated truck route in Swampscott.” According to town officials, 
“most of the trucks travel to/from the Aggregate Industries quarry on Danvers 
Road/Swampscott Road on the Swampscott/Salem border.” 
 
Concern F: “There appear to be high levels of cut-through traffic between Route 1A 
(Paradise Road) and Route 129 (Humphrey Street). The affected residential neighborhoods 
are along Walker Road and Farragut Road.” 
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Concern G: “There are not enough parking spaces at the Swampscott commuter rail station.” 
Current capacity is 153 parking spaces and the daily utilization rate is 100%. 
 
Salem 
 
Concern H: “Changes/improvements may be needed at Vinnin Square. This location 
underwent major geometric and signal improvements in 2002.” Some problems may still 
remain in terms of queuing, congestion, crashes, signal timing, and pedestrian operations. 
 
Concern I: “There is congestion at the Route 1A (Loring Avenue)/Route 114 (Lafayette 
Street) intersection.” This location is at the northern end of the Salem State College campus. 
 
Concern J: “Congestion and problematic traffic operations exist at the Jefferson 
Avenue/Willson Street intersection.” This intersection is located in the vicinity of Salem High 
School and Salem Hospital. 
 
Concern K: “There are safety concerns at the Route 1A (Loring Avenue)/Canal 
Street/Jefferson Avenue intersection.” A traffic study by Vanasse Hangen Brustlin, Inc. 
(VHB), of Watertown, is under way for this area since “a new CVS drug store is planned 
nearby.” 
 
Multiple Communities 
 
Concern L: Local officials and private residents perceive a general need for 
improvements to public transportation service in addition to the needs under C and G 
above. 
 
Concern M: Local officials and private residents perceive a general need for 
improvements to bicycle/pedestrian facilities in addition to the needs at several of the 
locations specified above. 
 
RECOMMENDED IMPROVEMENTS 
 
Based on analysis of the data collected pertaining to the communities’ transportation 
concerns, CTPS identified potential measures for addressing the concerns. Also, the study’s 
Advisory Group members were asked for input on potential measures, to supplement CTPS’s 
analyses. CTPS summarized the recommended improvement measures in a technical 
memorandum, which was distributed to the Advisory Group for comment. Taking into 
consideration the comments received, CTPS adjusted some of the improvement measures and 
developed a final set of recommendations. The recommendations are presented in detail in 
Appendix E and are summarized below. 
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The recommended improvements consist of one or more measures of the following types: 
 
Aesthetic improvements      Public transportation improvements 
Bicycle improvements       Reallocation of existing lanes 
Crash reduction        Restriction of traffic 
Congestion reduction       Roadway resurfacing 
Curb cut improvements      Signal installation/upgrading 
Intersection geometry improvements   Signal timing improvements 
Park-and-ride improvements     Turning lane/travel lane added 
Pedestrian improvements 
 
For each of the 13 identified concerns, A through M, listed in the preceding subsection, 
one or more recommendations were developed. Concerns A through K each correspond to a 
particular location in the study area; concerns L and M pertain to multiple and generalized 
locations. Each recommendation or set of recommendations will also be referred to by the 
letter that designates the concern it addresses. 
 
 Figure 2 summarizes the recommended improvement or set of improvements associated 
with each concern and shows their location. Table 2 also summarizes each concern’s 
improvement(s), and it also indicates estimated cost range (low–medium–high), approximate 
priority for implementation (low–medium–high), and agency jurisdiction. The descriptions of 
improvements in Table 2 cross-reference the more complete discussions of each improvement 
in Appendix E. 
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                     TABLE 2
                              Recommended Transportation Improvements
                         Mid–North Shore Subregional Transportation Study
Improve-     
ment Location/
(refer to Description Estimated
City/Town Figure 2)1 Improvement Type(s) Complete description is in Appendix E on page cited. Cost2 Priority3 Jurisdiction
Lynn A  Congestion reduction  Route 129 between Parkland Ave and Boston St High Medium Lynn
 Pedestrian improvements  Optimize signal timings at three intersections. Resurface
 Roadway resurfacing  roadway. Fix pedestrian buttons. Restripe crosswalks.
 Signal timing improvements
 Page E-3  
B  Congestion reduction  Routes 1A/129 between Market St and Eastern Ave High Medium Lynn
 Pedestrian improvements  Optimize signal timings at four intersections. Resurface
 Roadway resurfacing  roadway. Fix pedestrian buttons. Restripe crosswalks.
 Signal timing improvements
Page E-10
C  Aesthetic improvements  Lynn Central Square Station parking garage Medium–High High MBTA
 Park-and-ride improvements  Renovate, keep garage clean. Add police presence.  Lynn
  Support public/community events in station area/lobby.   
 Make parking free. Use variable-message signs and advertising
 to announce train schedules and publicize ample/free parking.  
Page E-21  
Lynn and D  Congestion reduction  Lynn Shore Dr at Nahant St, south of the Swampscott line Low High DCR
Swampscott  Restriction of traffic  Reconstruct the Lynn Shore Dr/Nahant St intersection Lynn
 Signal timing improvements  in Lynn.  
Page E-22  
Swampscott E  Roadway resurfacing  Essex St corridor Low Medium Swampscott
 Signal timing improvements  Corridor may become less desirable for trucks with   
  addition of new signals, new high school. Optimize   
 signal timing at Essex St/Danvers Rd and restripe
 crosswalks.  
Page E-25  
1These letters also correspond to the designations of the transportation concerns listed on pages 7 and 8.
2As estimated by CTPS, using the following cost ranges: Low = < $50,000; Medium = $50,000–$150,000; High = > $150,000.
3As prioritized by CTPS, based on this study.
    (R. Sievert, 061107, Mid-NoShoRecms.xls)
                TABLE 2 (cont.)
                              Recommended Transportation Improvements
                         Mid–North Shore Subregional Transportation Study
Improve-     
ment Location/
(refer to Description Estimated
City/Town Figure 2)1 Improvement Type(s) Complete description is in Appendix E on page cited. Cost2 Priority3 Jurisdiction
Swampscott F  None. Additional study of  Farragut Rd and Walker Rd Not applicable Not applicable Swampscott
(cont.)  traffic in the opposite direc-  Farragut Rd does not appear to be a cut-through road.   
 tion and in the PM peak is  Walker Rd does appear to have some cut-through traffic.   
 necessary before recommen-
 ding specific improvements.
Page E-29
G  Bicycle improvements  At and near Swampscott commuter rail station Low–Medium Low–Medium Swampscott
 Park-and-ride improvements  Improve bicycle/pedestrian access to station. Increase  MBTA
  Pedestrian improvements  on-street parking. Reroute MBTA buses to serve   
 Public transportation  station. Implement shuttle system to station. Encourage   
   improvements  the use of Lynn Central Square Station garage, where
  ample parking exists.
 Page E-33  
Salem H  Crash reduction  Vinnin Square area Medium Medium MassHighway
 Congestion reduction  Implement results from signal timing coordination.  
 Curb cut improvements  Consider moving Starbucks driveway. Fix pedestrian
 Intersection geometry  buttons. Add second westbound left-turn lane at Vinnin St/  
   improvements  Loring Ave. Restripe eastbound approach at Rte 1A/
 Pedestrian improvements  Loring Ave to add more left-turn capacity.
 Reallocation of existing lanes
 Signal timing improvements
 Turning lane/travel lane added
 Page E-34
I  Crash reduction  At Routes 1A/114/West Ave intersection Low Medium MassHighway
 Congestion reduction  Optimize signal timings. Restripe crosswalks.  
 Pedestrian improvements    
 Signal timing improvements   
 Page E-41  
1These letters also correspond to the designations of the transportation concerns listed on pages 7 and 8.
2As estimated by CTPS, using the following cost ranges: Low = < $50,000; Medium = $50,000–$150,000; High = > $150,000.
3As prioritized by CTPS, based on this study.     (R. Sievert, 061107, Mid-NoShoRecms.xls)
                TABLE 2 (cont.)
                              Recommended Transportation Improvements
                         Mid–North Shore Subregional Transportation Study
Improve-     
ment Location/
(refer to Description Estimated
City/Town Figure 2)1 Improvement Type(s) Complete description is in Appendix E on page cited. Cost2 Priority3 Jurisdiction
Salem J  Crash reduction  At Jefferson Ave/Willson St intersection Medium High Salem 
(cont.)  Congestion reduction  Install new traffic signal. Restripe and add new   
 Pedestrian improvements  crosswalks.   
 Signal installation/upgrading    
 Page E-44  
K  Crash reduction  At Route 1A/Canal St/Jefferson Ave intersection Medium High MassHighway
 Congestion reduction  Increase capacity by adding a second eastbound left-turn Salem 
 Intersection geometry  lane. Optimize signal timings.  
   improvements  
 Signal timing improvements
 Turning lane/travel lane added  
Page E-45  
Multiple and L  Public transportation  Multiple and generalized locations Medium–High Medium MBTA
generalized    improvements  Coordinate commuter rail/bus schedules. Improve   
locations  express bus service to Boston, Wonderland, Logan Airport.
  Improve local bus service. Continue to evaluate extending   
  Blue Line rapid transit to Lynn.
Page E-47
M  Aesthetic improvements  Multiple and generalized locations Low–Medium Low Lynn
 Bicycle improvements  Support rail-trails where feasible. Support other Salem
 Pedestrian improvements  bicycle measures to help reduce single-occupancy Swampscott
   auto use.   
 Page E-50  
1These letters also correspond to the designations of the transportation concerns listed on pages 7 and 8.
2As estimated by CTPS, using the following cost ranges: Low = < $50,000; Medium = $50,000–$150,000; High = > $150,000.
3As prioritized by CTPS, based on this study.
    (R. Sievert, 061107, Mid-NoShoRecms.xls)
 
 
 
 
 
 
 
 
IMPLEMENTATION PROCESS 
 
 
 Brief outlines of the processes by which proposed roadway and public transportation 
improvements may be implemented are given below. These outlines are intended to help 
community officials and residents understand the steps which the community needs to follow 
in order to initiate and further the processes. 
 
Transportation Projects for Facilities under Local Jurisdiction 
 
Some of the recommended improvements are located on roadways and other facilities 
administered by Lynn, Swampscott, or Salem. These improvements could be implemented 
with private, city/town, state, or federal funds. Implementation with private funds could occur 
in cases where developments may impact locations where improvement recommendations 
were made in this study and the city/town would require that development impacts be 
mitigated. 
 
Massachusetts Highway Department Projects 
 
Some of the recommended improvements are located on roadways administered by 
MassHighway. MassHighway is responsible for the implementation of any of these 
improvements. It would follow a standard process, outlined below, that any proponent of a 
roadway improvement is required to follow. As described, the process provides for the 
participation of the general public, community representatives, and other agencies. The 
projects would be eligible to be paid for with state or federal funds. 
 
The following process description is based on Chapter 2 of the 2005 MassHighway 
Design Guidebook. The text borrows heavily from that document. 
 
Need Identification 
 
 For each of the locations at which an improvement is to be implemented MassHighway 
will lead an effort to define the problem, establish project goals and objectives, and define the 
scope of the planning needed towards implementation. To that end, it will have to complete a 
Project Need Form (PNF), which states in general terms the deficiencies or needs related to 
the transportation facility or location. The PNF will document the problems and explain why 
corrective action is needed. The information defining the need for the project will be drawn 
primarily, perhaps exclusively, from the present report. Also at this point in the process, 
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MassHighway will meet with potential participants, such as the Boston Region Metropolitan 
Planning Organization (MPO) and community members, to allow for a proactive, informal 
review of the project. 
 
 The PNF will be reviewed by MassHighway’s Project Review Committee (PRC) and the 
MPO. The PRC includes the Chief Engineer, each District Highway Director, and 
representatives of the Project Management, Environmental, Planning, Right-of-Way, Traffic, 
and Bridge departments and the Capital Expenditure Program Office (CEPO). The outcome of 
this step is a determination of whether the project requires further planning, whether it is 
already well supported by prior planning studies and, therefore, able to move forward into 
design, or whether it should be dismissed from further consideration. 
 
Planning 
 
This phase will likely not be required for the implementation of the improvements 
proposed under this planning study, as this planning report should actually constitute the 
outcome of this step. However, in general, the purpose of this implementation step is for the 
project proponent to identify issues, impacts, and approvals that may need to be obtained, so 
that the subsequent design and permitting processes are understood.  
 
The level of planning needed will vary widely, based on the complexity of the project. 
Typical tasks include: define existing context, confirm project need, establish goals and 
objectives, initiate public outreach, define project, collect data, develop and analyze 
alternatives, make recommendations, and provide documentation. Likely outcomes include 
consensus on project definition to enable it to move forward into environmental 
documentation (if needed) and design, or a recommendation to hold off on the project or to 
dismiss it from further consideration. 
 
Project Initiation 
 
 At this point, the proponent, MassHighway, fills out for each improvement a Project 
Initiation Form (PIF). The PIF documents the project type and description, summarizes the 
project planning process, identifies likely funding and project management responsibility, and 
defines a plan for interagency and public participation. First the PRC reviews and evaluates 
the PIF based on the Executive Office of Transportation’s statewide priorities and criteria. If 
the result is positive, MassHighway moves the project forward into design and programming 
review by the MPO. The PRC may provide a Project Management Plan to define roles and 
responsibilities for subsequent steps. The MPO review includes project evaluation based on 
the MPO’s regional priorities and criteria. The MPO may assign the project an evaluation-
criteria score, a possible Transportation Improvement Program (TIP) year, a tentative project 
category, and a tentative funding category.  
 
Environmental, Design, and Right-of-Way Process 
 
 This step has four distinct but closely integrated elements: public outreach, environmental 
documentation and permitting (if required), design, and right-of-way acquisition (if required). 
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The outcome of this step is a fully designed and permitted project ready for construction. 
However, a project does not have to be fully designed in order for the MPO to program it in 
the TIP. 
 
Programming 
 
Programming, which typically begins during design, can actually occur at any time during 
the process from planning to design. In this step, which is distinct from project initiation, 
where the MPO receives preliminary information on the proposed project, the proponent 
requests that the MPO place the project in the region’s TIP. The MPO considers the project in 
terms of regional needs, evaluation criteria, and compliance with the regional Transportation 
Plan and decides whether to place it in the draft TIP for public review and then in the final 
TIP. 
 
Procurement 
 
 Following project design and programming, MassHighway publishes a request for 
proposals. It reviews the bids and awards the contract to the lowest qualified bidder. 
 
Construction 
 
 After a construction contract is awarded, MassHighway and the contractor develop a 
public participation plan and a management plan for the construction process. 
 
Project Assessment 
 
The purpose of this step is to receive constituents’ comments on the project development 
process and the project’s design elements. MassHighway can apply what is learned to future 
projects. 
 
Massachusetts Bay Transportation Authority Projects 
 
The MBTA’s Service Delivery Policy provides a consistent procedure for the allocation of 
MBTA transit services within the Authority’s service area. In the case of proposals for new 
service and for service changes, there is a review-and-approval process that must be followed 
to ensure that they are consistent with the service guidelines and MBTA Board of Directors 
initiatives and that they can be implemented within the adopted budget. The process is 
described below: 
 
1. Proposals for service changes or new service can be made by anyone—private citizens, 
elected officials, MBTA employees, representatives of neighborhood groups, business 
organizations, etc. Upon receipt by the MBTA, a proposal will be reviewed by the 
Manager of Service Planning. If the proposal appears to be consistent with the MBTA’s 
service guidelines and policies, it will be assigned to a service planner for analysis. If it is 
not consistent, the Planning Department will inform the party making the proposal, in 
writing, of why the proposal is not being pursued. 
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2. All analysis of service proposals will be done by the Service Planning unit. This analysis 
will be based on the factors described in the “Evaluation Criteria” section of the Service 
Delivery Policy. In conducting the analysis, Service Planning will coordinate with other 
MBTA departments that would be involved in the proposed change, as well as the 
proponent of the service change. The Service Planning unit will summarize the resources 
necessary to accommodate the proposal, along with expected impacts on the existing 
system in terms of frequency, span of service, and geographical coverage. 
 
3. Following the analysis, the service proposal will be reviewed by the Service Planning 
Committee. The Service Planning unit will recommend to that committee that either (a) 
the proposal be implemented, (b) a variation of the proposal be implemented, (c) the 
proposal be deferred, or (d) the proposal be denied. A summary of the analysis and final 
decision will be forwarded to the party that made the proposal. 
 
4. If it is decided that a proposal or a variation of it should be implemented, the timing of 
implementation will depend on the significance of the change and whether or not capital 
expenditures are required: 
 
• In general, minor changes that can be made within the adopted budget will be 
implemented as quickly as possible. Minor changes that would increase costs will be 
held until they can be “bundled” with other changes that would reduce operating costs 
by an equal amount. Minor changes are implemented based upon the final 
recommendation of the Service Planning unit. 
 
• The implementation of moderate changes will be handled similarly to that of minor 
changes. If the change does not involve an increase in operating costs, it will be 
implemented as quickly as possible. Moderate changes that would increase costs will 
be held until they can be bundled with other changes that would reduce operating costs 
by an equal amount. Moderate changes must be approved by the Executive Service 
Oversight Committee. 
 
• Major changes will be evaluated within the context of a “comparative evaluation” and 
the development of periodic Service Plans. The comparative evaluation will weigh all 
of the potential major changes proposed and evaluated since the preceding Service 
Plan and determine which would represent the best allocation of resources. Major 
changes must be endorsed by the Executive Service Oversight Committee and 
approved by the General Manager or the MBTA Board of Directors. In most cases, 
the MBTA Board’s approval will occur in the form of approval of a new Service Plan. 
 
Note: The MBTA is updating its Service Plan during 2006; the process described above is 
therefore subject to revision. 
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PARTICIPANTS IN THE STUDY 
 
The Mid–North Shore Subregional Transportation Study Advisory Group members actively 
involved in the meetings and/or instrumental in the study were: 
 
Lynn City officials 
• Bill Bochnak, Director of Intergovernmental Affairs, Office of the Mayor 
• Peter DeVeau, Economic Development & Industrial Corporation 
• Michael Donovan, Director, Inspectional Services Department 
• Jay Fink, Commissioner, Department of Public Works 
• Jackie LaZure, Economic Development & Industrial Corporation 
• Hal McGaughey, Development Director, Office of Economic and Community 
Development 
• Donald Walker, Director of Project Operations, Office of Economic and Community 
Development 
Salem City officials 
• Lynn Duncan, Director, Department of Planning & Community Development 
• Mike Sosnowski, City Councillor 
• Kate Sullivan, Chief of Staff, Office of the Mayor 
• Bruce Thibodeau, Director of Public Services/City Engineer 
• Kathy Winn, City of Salem 
Swampscott town officials 
• Gino Cresta, Director of Public Works 
• Andrew Maylor, Town Administrator 
Lynn police department 
• Sergeant Ned Shinnick 
Salem police department 
• Captain Bob Callahan 
Swampscott police department 
• Chief Ronald Madigan 
• Lieutenant Gary Lord 
Executive Office of Transportation 
• Adriel Edwards 
MassHighway–District 4 
• Joe Onorato 
Metropolitan Area Planning Council 
• Holly St. Clair 
U.S. Congressman John Tierney 
State Senator Thomas McGee 
State Representative Douglas Petersen 
State Representative Steven Walsh 
Alliance of Salem Neighborhood Associations 
• Jim Treadwell 
Lynn Area Chamber of Commerce 
• Kevin Donahue 
A-3 
Lynn Business Partnership 
• Ted Grant 
Neighborhood Legal Services 
• Ross Dolloff 
South Salem Neighborhood Association 
• Norman La Pointe 
• Jim Rose 
 
The group met on the following dates, at the following locations. 
 
 2005   January 19, Lynn City Hall 
 
 2006   July 13, Lynn Area Chamber of Commerce 
 
In addition, CTPS met with local officials in the three study area communities during the 
development of the study. These meetings were held mostly during the first year to request data 
and to solicit information regarding individual communities’ transportation concerns; subsequent 
visits to city and town offices were made on an as-needed basis. 
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AN INVENTORY OF STUDY AREA TRANSPORTATION CONCERNS 
 
INTRODUCTION1
 
This memorandum summarizes transportation concerns in the Mid–North Shore Subregional 
Transportation Study area. 
 
In the fall of 2004, CTPS staff met separately with city/town officials in Lynn, Swampscott, 
and Salem. The intent was to present the study’s objectives and to solicit information on local 
transportation concerns. Through its 2004 Congestion Management System Report, CTPS had 
already quantified locations with high arterial delays during the AM and PM peak period. The 
CMS report also identified locations with high vehicle crash rates, AM and PM peak period bus 
route schedule adherence violations, and commuter rail park and ride lot capacities and 
utilization rates. Information with respect to needed transportation improvements in the study 
area was also available in the Arterial, Bicycle/Pedestrian, Bridge, and Transit Expansion 
sections, respectively, of the Boston MPO 2005–2009 Transportation Improvement Program 
(TIP). 
 
At the first Advisory Group meeting in Lynn City Hall on 19 January, 2005, CTPS presented 
the list of known transportation concerns in the study area. From follow-up discussions at the 
meeting, additional concerns were brought to CTPS’ attention. What follows are summaries of 
the universe of study area transportation concerns (see Figure B-1), as well as an identification of 
those concerns in each study area community which will become the focus of this study. 
 
 
LYNN 
(CTPS met with city officials at Lynn City Hall, 24 September, 2004) 
 
1. Extend the MBTA Blue Line from Wonderland to Lynn to connect with the existing 
commuter rail and bus network. This is one of a number of alternatives considered in the 
current MBTA North Shore Transit Improvements study. It is listed in the Transit Expansion 
section of Appendix A (Universe of Projects) in the current TIP. 
 
2. Replace two bridges in Lynn: the Boston Street Bridge and the Route 107 (Fox Hill) 
Bridge, both over the Saugus River. The Boston Street Bridge is listed for replacement in FY 
2005 in the current TIP. The Route 107 Bridge is listed in the 2007 Bridge section of Appendix 
A (Universe of Projects) in the current TIP. 
 
3. Improve downtown Lynn traffic circulation. A study by Beta Group, Inc., of Norwood, is 
under way. 
 
4. Downtown parking needs to be improved, perhaps through the construction of a new 
parking garage. 
 
 
                                            
1 [Appendix B was originally a CTPS memorandum, distributed on 14 February, 2005, to the Mid–North Shore 
Subregional Transportation Study Advisory Group, entitled “Task 2: An Inventory of Study Area Transportation 
Concerns.”] 
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5. There are perceived dangers and poor aesthetics in the Lynn Station parking garage. 
This discourages spillover commuter rail riders/parkers from neighboring towns from using the 
underutilized garage. Current capacity is 952 parking spaces, with an average daily utilization 
rate of 38%. 
 
6. There is congestion in the Broad Street/Lewis Street corridor. This may also affect access 
to downtown Lynn, and thereby discourage commuter rail riders from neighboring towns from 
using the Lynn Station parking garage. 
 
7. Improve connections with downtown Boston via a commuter boat shuttle. This shuttle 
would complement a potential Blue Line expansion, not compete with it. 
 
8. Improve bicycle/pedestrian facilities. A rail-trail project has been proposed involving the 
City of Lynn. The project would be 10 miles in length, using the abandoned Saugus Branch rail 
right of way through five communities: Malden, Everett, Saugus, Revere, and Lynn. The project 
is listed in the Bicycle/Pedestrian section of Appendix A (Universe of Projects) in the current 
TIP. 
 
9. There is congestion in the Route 129 (Broadway/Lynnfield Street) corridor between 
Boston Street and Parkland Avenue. 
 
 
This study’s focus in Lynn 
 
Lynn officials explicitly asked CTPS to analyze concerns 6 and 9 in this study. CTPS will also 
look into concern 5 to see whether recommendations can be made to increase the usage of the 
Lynn station parking garage. In addition, this study will evaluate the impacts of changes in North 
Shore MBTA bus operations which were implemented as a result of the North Shore Bus 
Improvement Project, completed in 2002. 
 
 
 
SWAMPSCOTT 
(CTPS met with town officials at Swampscott Town Hall, 27 September, 2004) 
 
10. Swampscott supports the proposed MBTA Blue Line extension to Lynn. This is one of a 
number of alternatives considered in the current MBTA North Shore Transit Improvements 
study. 
 
11. There are not enough parking spaces at the Swampscott commuter rail station. Current 
capacity is 153 parking spaces and the daily utilization rate is 100%. 
 
12. Traffic backs up on Lynn Shore Drive in Lynn onto Humphrey Street in Swampscott. 
According to Swampscott officials the cause may be traffic operations at the signal at Lynn 
Shore Drive at Nahant Street in Lynn. 
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13. There is substantial congestion and excessive truck traffic on Essex Street. Essex Street 
is the only officially designated truck route in Swampscott. According to town officials, most of 
the trucks travel to/from the Aggregate Industries quarry on Danvers Road/Swampscott Road on 
the Swampscott/Salem border. 
 
14. There appear to be high levels of cut-through traffic between Route 1A (Paradise Road) 
and Route 129 (Humphrey Street). The affected residential neighborhoods are along Walker 
Road and Farragut Road. 
 
15. Improve bicycle/pedestrian facilities. There is a desire to add bicycle racks and storage 
lockers at the Swampscott commuter rail station. In addition, a rail-trail project has been 
proposed from the Marblehead line to Walker Road along the old Swampscott Branch. However, 
due to opposition by residential abutters, and that portions of the land are under ownership by 
electric utilities, it is uncertain whether the trail will ultimately be constructed. 
 
 
This study’s focus in Swampscott 
 
Swampscott town officials asked CTPS to analyze concerns 12, 13, and 14 in this study. CTPS 
will also look into concern 11 to see whether recommendations can be made to relieve current 
parking pressures in the station area. 
 
 
 
SALEM 
(CTPS met with city officials at the Salem City offices, 19 October, 2004) 
 
16. Changes/improvements may be needed at Vinnin Square. This location underwent major 
geometric and signal improvements in 2002. Some problems may still remain in terms of 
queuing, congestion, crashes, signal timing, and pedestrian operations. 
 
17. Intersection and signal improvements are needed at seven locations on Route 107 
(Highland Avenue). These desired improvements are listed in the Arterial section of Appendix 
A (Universe of Projects) in the current TIP. 
 
18. There are safety concerns at the Route 1A (Loring Avenue)/Canal Street/Jefferson 
Avenue intersection. A traffic study by Vanasse Hangen Brustlin, Inc. (VHB), of Watertown, is 
under way for this area since a new CVS drug store is planned nearby. Improvements at this 
location are listed in the Arterial section of Appendix A (Universe of Projects) in the current 
TIP. 
 
19. There is congestion at the Route 1A (Loring Avenue)/Route 114 (Lafayette Street) 
intersection. This location is at the northern end of the Salem State College campus. 
 
20. Congestion as well as problematic traffic operations exist at the Jefferson 
Avenue/Willson Street intersection. This intersection is located in the vicinity of Salem High 
School and Salem Hospital. 
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21. Extend the MBTA Blue Line from Lynn to Salem. This is one of a number of alternatives 
considered in the current MBTA North Shore Transit Improvements study. It is listed in the 
Transit Expansion section of Appendix A (Universe of Projects) in the current TIP. 
 
22. Add a station in southern Salem on the Rockport/Newburyport commuter rail line. This 
potential station is listed in the Transit Expansion section of Appendix A (Universe of Projects) 
in the current TIP. 
 
 
This study’s focus in Salem 
 
Salem city officials asked CTPS to analyze concerns 16, 19, and 20 in this study. CTPS will also 
monitor concern 18 by contacting VHB periodically for updates on their traffic study. 
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AN INVENTORY OF EXISTING AND PLANNED TRANSPORTATION 
IMPROVEMENTS AND ECONOMIC DEVELOPMENT PROJECTS 
 
INTRODUCTION1
 
This study will ultimately propose transportation improvements for the Mid–North Shore 
Subregional Transportation Study area. These will be in response to local transportation 
concerns identified earlier in Task 2,2 and will be developed and presented later in Task 5. 
 
In order to develop appropriate improvements, it is important to be aware of all existing and 
planned transportation and economic development projects throughout the study area. By 
knowing the extent of planned economic development, accurate traffic forecasts can be 
established based on realistic future year growth assumptions. These traffic forecasts will 
subsequently be used to evaluate proposed transportation improvements. Also, by being aware of 
transportation projects under construction or planned, this study will develop improvements 
which fully complement and “mesh” with those already being implemented or committed to. 
 
What follows in this memorandum are summaries, by community, of project information 
from the Boston Metropolitan Planning Organization’s 2005–2009 Transportation Improvement 
Program (TIP), available traffic studies, and local news sources. The information is also 
displayed graphically for the three study area communities. 
 
To ensure consistency, transportation improvements and land use developments in the study 
area have been grouped into two categories by CTPS staff according to “near future commitment 
level.” These two categories are: 
 
• “Committed to”: transportation improvements which are either underway, advertised, or 
funded in the current TIP, or land use developments which are currently being constructed or 
are imminent 
 
• “Considered”: transportation improvements which have been suggested and which may be 
funded and/or shown in the current TIP “Appendix A (Universe of Projects),” or land use 
developments which are possible 
 
An additional evaluation by CTPS staff of TIP projects only, according to high, medium, or 
low priority, is presented in Appendix C-1. 
 
 
 
 
                                            
1 [Appendices C and C-1 together were originally a CTPS memorandum, distributed on 14 April, 2005, to the Mid–
North Shore Subregional Transportation Study Advisory Group, entitled “Task 3: An Inventory of Existing and 
Planned Transportation Improvements and Economic Development Projects.” The contents have been revised or 
updated where appropriate.] 
2 R. Sievert, “Task 2: An Inventory of Study Area Transportation Concerns,” CTPS memorandum, 14 February, 
2005. [See Appendix B of this final report.] 
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LYNN (see Figure C-1) 
 
Transportation Improvements 
 
“Committed to” improvements: 
 
1. Boston Street Bridge. This bridge between Lynn and Saugus over the Saugus River is 
scheduled to be replaced in FY 2005, according to the current TIP.3 
2. Streetscape improvements. Lynn has received a state public works economic 
development grant to, among other downtown improvements, provide for new curbing, 
sidewalks, trees, fencing, and antique lighting.4 
3. Route 107 (Western Avenue) improvements. This project was listed in the 2004–2008 
TIP and began during FY 2004. It is a two-year project, and involves the reconstruction 
of Route 107 from the Fox Hill Bridge (over Saugus River) to Centre Street, including 
updating the signals at seven intersections.5 
 
“Considered” improvements: 
 
4. Extend the Blue Line from Wonderland to Lynn, possibly to Salem. State funds, as well 
as matching federal funds, are currently approved for this project. It is listed in the 
Transit Expansion section of Appendix A of the 2005–2009 TIP,6 and is one of the 
alternatives considered in the North Shore Transit Improvements Project.7 
5. Create a commuter boat shuttle between Lynn and Boston. The intent of this shuttle 
would be to complement Blue Line service to Lynn, not to compete with it.8 
6. Create a 10-mile rail trail between Malden and Lynn. The trail would run along the old 
Saugus Branch and would go through Malden, Everett, Saugus, Revere, and Lynn. It is 
listed in the Bicycle/Pedestrian section of Appendix A of the 2005–2009 TIP.9 
7. Route 107 (Fox Hill) Bridge. This bridge between Lynn and Saugus over the Saugus 
River is listed in the 2007 bridge section of Appendix A of the 2005–2009 TIP.10 
8. Traffic calming in residential neighborhoods. A number of residential neighborhoods in 
Lynn have expressed concern about cut-through traffic. Local residents have requested a 
lowering of the speed limit to 20 miles per hour on Bond Street, Casco Road, Church 
Street, Hilda Road, Grant Street, Ladd Hill Road, Parrott Road, Pleasant Street, 
Sagamore Street, Tracy Avenue, and York Road.11 
                                            
3 Boston MPO, 2005–2009 TIP, p. 3-15. 
4 The Daily Item, “Lynn to receive $830,000 grant for downtown improvements,” 11 August, 2004. 
5 Boston MPO, 2004–2008 TIP, p. F-6; Boston MPO, 2005–2009 TIP, p. A-9; The Daily Item, “State-funded road 
project includes new entrance for GE plant,” 31 August, 2004. 
6 Boston MPO, 2005–2009 TIP, p. A-35; Swampscott Reporter, “Blue Line extension to Lynn funded for $246 
million,” 5 August, 2004; The Daily Item, “Romney spares funding for Blue Line extension to Lynn,” 12 August, 
2004. 
7 See www.mbta.com/projects_underway/nsti.asp (“North Shore Transit Improvements, Draft Environmental 
Impact Statement”) 
8 RKG Associates, Inc., “Lynn Downtown Workshop,” 12 July, 2004. 
9 Boston MPO, 2005–2009 TIP, p. A-29; North Shore Sunday, “Five North Shore communities rekindle push for 
bike path to sea,” 20 August, 2004. 
10 Boston MPO, 2005–2009 TIP, p. A-33; The Daily Item, “State lists area bridges in need of repair work,” 31 
August, 2004. 
11 The Daily Item, “Lynn traffic panel set to review speed limits, shortcut problem,” 17 January, 2005. 
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9. Install a roadway lighting system at Goodwin Circle.12 
10. Improve the intersection of Route 107 (Western Avenue) and Centre Street.13 
11. Upgrade the signalization at seven locations on Route 107 (Western Avenue).14 
12. Upgrade the signalization at Route 129 (Chestnut Street) and Maple Street; Maple Street 
and Cross Street; Route 129 (Eastern Avenue) and Oakwood Avenue and Alden Street; 
and, Maple Street and Euclid Avenue.15 
13. Upgrade the signalization at North Common Street and Harwood Street; Shepard Street 
and South Common Street; Light Street and West Neptune Street; and, South Street and 
Summer Street.16 
14. Reconstruct Route 129 (Lynnfield Street).17 
15. Improve the intersection of Route 107 (Western Avenue) and Route 129 (Eastern 
Avenue).18 
16. Improve the intersections at Route 107 (Western Avenue) and Coolidge Road, and Route 
107 (Western Avenue) and Bellaire Avenue.19 
17. Reconstruct Route 129 (Broadway).20 
18. Reconstruct Route 129 (Broad Street/Lewis Street).21 
19. Improve the intersections on Boston Street from Franklin Street to Route 129.22 
20. Upgrade city parking lots. The eight city parking lots are in dire need of a facelift, 
particularly in response to increased development pressures, requiring additional parking, 
in downtown Lynn.23 
 
Land Use Developments 
 
“Committed to” developments: 
 
1. Artist lofts on Mount Vernon Street. The Lynn City Council has approved the 
development of artist lofts on 24–69 Mount Vernon Street. The $5 million private 
development project will renovate unused warehouses into 31 artist live/work spaces, 
each about 1,000–1,500 square feet and selling for an average of $225,000.24 
2. Downtown developments. An $830,000 state public works economic development grant 
has been earmarked for various downtown Lynn improvements. Included among the 
improvements are the development of an office building at 31 Exchange Street, as well as 
                                            
12 Boston MPO, 2005–2009 TIP, p. A-4. 
13 Ibid, p. A-8. 
14 Ibid, p. A-8. 
15 Ibid, p. A-9. 
16 Ibid, p. A-9. 
17 Ibid, p. A-9. 
18 Ibid, p. A-9. 
19 Ibid, p. A-9. 
20 Ibid, p. A-9. 
21 Ibid, p. A-9. 
22 Ibid, p. A-18. 
23 The Daily Item, “Lynn parking lots to get makeover,” 1 March, 2005. 
24 The Daily Item, “Lynn council approves Mount Vernon Street artist lofts development,” 28 July, 2004. 
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the extension of the Heritage Park Visitors Center on Washington Street to the LynnArts 
building at the corner of Union Street and Central Square.25
3. Conversion of commercial space to condominiums. Lynn Investing in Community 
(LINC), a non-profit organization, is working with a private developer to renovate the 
former Gross Carpet building on Union Street. Included in the project will be new 
condominiums, townhouses, commercial space, as well as off-street parking for tenants.26 
4. Conversion of a former convalescent home to residential units. 15 homes are being 
constructed on the site of the former Tower Hill Convalescent Home.27 
5. Existing buildings converted to condominiums. Two downtown buildings are being 
converted to residential condominiums. 15 units will be built in the former Franklin 
Street firehouse near Willow Street, and 32 units are being built in the former Sloan 
Machine Building near Essex Street.28 
 
“Considered” developments: 
 
6. Bury the power lines on Lynn’s southern waterfront. About $14 million has been 
included in a state transportation bond bill for the purpose of burying the power lines, 
owned by New England Power, a subsidiary of National Grid. It is generally recognized 
that no development can occur on the more than 20 waterefront acres while the power 
lines remain elevated.29 
7. Conversion of a former nursing home to residential units. 14 to 18 homes are being 
considered on the site of the former Devlin Nursing Home near Curwin Circle.30 
8. Clean up about 23 acres of contaminated General Electric “Brownfield” land. The land 
and GE facility, situated at Federal Street at Route 107 (Western Avenue), has been 
unused since 1996. The land must be decontaminated before any kind of development 
can occur.31 
9. 400 condominiums proposed for the north end of Lynn Harbor. The $140 million project 
would be built on an eight-acre area, consisting of eight buildings, each six stories tall.32 
10. Replace Manning Bowl. It has been proposed that the existing 66-year old Manning 
Bowl football stadium, seating 16,000, should be torn down and replaced by a 6,000-seat 
multi-purpose sports facility. The stadium is located along Route 107 (Western Avenue), 
between Maple, Ford, and Locust Streets.33 
 
 
 
 
 
                                            
25 The Daily Item, “Lynn to receive $830,000 grant for downtown improvements,” 11 August, 2004. 
26 The Daily Item, “Gross housing count on the rise,” 28 August, 2004. 
27 The Daily Item, “Developer purchases Lynnway land,” 4 February, 2005. 
28 The Daily Item, “Developer buys old Lynn firehouse,” 26 November, 2004. 
29 Boston Globe (Globe North weekly section), “The power lines are drawn over Lynn waterfront revival,” 30 
December, 2004. 
30 The Daily Item, “Lynn residents sound off on future of nursing home site,” 19 October, 2004. 
31 Boston Globe (Globe North weekly section), “Selling of idle GE site pushed,” 19 December, 2004. 
32 The Daily Item, “Lynn Harbor condo builder wants permits on fast track,” 6 January, 2005. 
33 The Daily Item, “Leading plan ID’d for Bowl,” 3 February, 2005. 
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SWAMPSCOTT (see Figure C-2) 
 
Transportation Improvements 
 
“Committed to” improvements: 
 
1. A new fully-actuated traffic signal was recently installed at the intersection of Essex 
Street and Burpee Road. Included in the project were sidewalks, wheelchair ramps, and 
crosswalks.34 
 
“Considered” improvements: 
 
2. As part of the mitigation for the new Swampscott High School, it is recommended that a 
new traffic signal be installed at the intersection of Essex Street and Burrill Street. It is 
also recommended that an exclusive left-turn lane be installed on the intersection’s 
westbound (Essex Street) approach.35 
3. Also part of the recommended mitigation for the new high school is an exclusive left-turn 
lane eastbound on Essex Street for vehicles entering the high school driveway. 
Improvements at this location should be augmented by (a) traffic control by a police 
officer during the high school traffic peak periods, or (b) a fully-actuated traffic control 
signal which would be activated primarily during the high school traffic peak periods.36 
4. Reconstruct Route 129 (Humphrey Street) from the Lynn city line to Puritan Road.37 
5. Resurface Route 129 (Humphrey Street) and install sidewalks.38 
6. Rehabilitate Atlantic Avenue from the Puritan Road/Route 129 (Humphrey Street) 
intersection to the Marblehead town line.39 
7. Resurface Essex Street from the Lynn city line to the Salem city line.40 
8. Repair and resurface Paradise Road.41 
9. Use the existing community para-transit vehicle as a public shuttle to the Swampscott 
commuter rail station during morning and evening peak periods. The vehicle would 
continue to be used for elder services during the middle of the day.42 
10. Increase bicycle accessibility to the commuter rail station. This could include analyzing 
the suitability of existing roadway access routes as well as the potential for expanded use 
if the proposed rail trail along the old Swampscott Branch were constructed between the 
Marblehead town line and Walker Road. Also included could be improved bicycle 
infrastructure such as covered bicycle racks and storage lockers at the station.43 
                                            
34 Greenman-Pedersen, Inc., “Traffic Impact and Access Study, Proposed Swampscott High School,” May 2003 
and January 2004, p. 6/6. 
35 Ibid, p. 6/11. 
36 Ibid, p. 6/12. 
37 Boston MPO, 2005–2009 TIP, p. A-19. 
38 Ibid, p. A-20. 
39 Ibid, p. A-20. 
40 Ibid, p. A-23. 
41 Swampscott Reporter, “Blue Line extension to Lynn funded for $246 million,” 5 August, 2004. 
42 C. Lewis, CTPS, “Transportation Element of the Executive Order 418 Study for Swampscott” (DRAFT report), 
18 June, 2004, p. 1. 
43 Ibid, p. 1. 
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11. Examine causes that may limit pedestrian accessibility to the station (e.g., lack of 
continuous sidewalks, dangerous road crossings).44 
12. Investigate remote parking opportunities (near existing retail) in conjunction with either 
para-transit or improved pedestrian accessibility to the commuter rail station.45 
13. Explore adding more on-street parking in the vicinity of the commuter rail station by 
designating resident-only parking areas and issuing parking stickers. Alternatively, the 
town could install long-term parking meters in these areas for use by town residents 
only.46 
14. Establish a bicycle/pedestrian rail-trail on the former Swampscott Branch. This trail 
would use the former rail right-of-way between the Marblehead town line and Walker 
Road. The project is uncertain due to opposition by abutters.47 
 
Land Use Developments 
 
“Committed to” developments: 
 
1. A new Swampscott high school. A new high school will be built on the site of the 
existing Jackson Park along Essex Street, between Burpee Road and The Greenway. The 
school is scheduled to open in the fall of 2007.48 
2. A new Whole Foods Market. A Whole Foods Market recently opened at 331 Paradise 
Road, formerly the site of Johnnie’s Foodmaster and Star Market.49 
 
“Considered” developments: 
 
3. Convert an unused church into 12 condominiums at 100 Burrill Street. This development 
is a 40B project and has received state approval. It is waiting for review by the local 
Zoning Board of Appeals.50 
 
 
 
 
 
 
 
 
 
 
 
                                            
44 Ibid, p. 1. 
45 Ibid, p. 1. 
46 Metropolitan Area Planning Council (for the Swampscott Community Development Plan Committee), 
“Swampscott Community Development Plan,” 2004, p. 6. 
47 Swampscott Reporter, “’Rail Trail’ gets bad news,” 20 January, 2005. 
48 Swampscott Reporter, “High school ‘Plan A’ can be built for same tax increase,” 6 January, 2005. 
49 Swampscott Reporter, “Whole Foods Market to bring something different Wednesday,” 10 February, 2005. 
50 The Daily Item, “State gives OK to Swampscott condo proposal,” 6 January, 2005. 
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SALEM (see Figure C-3) 
 
The majority of existing and proposed transportation improvements and development 
projects in Salem are located in the city’s northern half. Part of that area, particularly the 
downtown district, is the focus of another current CTPS study. That study, The Transportation 
Improvement Study for Routes 1A, 114, and 107, and Other Major Roadways in Downtown 
Salem, seeks to improve traffic and pedestrian circulation in downtown Salem. 
 
Although the bulk of transportation improvements and development projects in Salem listed 
below are outside the study area for this study and are presented for reference only, it is 
important to understand the total level of activity occurring throughout Salem. The focus of this 
study is the southern half of Salem, and the approximate “dividing line” between the two study 
areas runs east-west, north of Route 107 (Highland Avenue) at Willson Street and north of Route 
1A (Loring Avenue) at Route 114 (Lafayette Street) and West Avenue. 
 
Transportation Improvements 
 
“Committed to” improvements: 
 
1. The Salem Bypass. The state has committed to building a two-lane, $15.6 million, one-
mile long roadway along North River between the Veterans Memorial Bridge and 
downtown Salem, bypassing Route 1A (Bridge Street). Work began during 2005.51 
2. Reconstruct Route 114 (North Street) from the Peabody city line to Bridge Street. This 
reconstruction is scheduled for FY 2005, according to the current TIP.52 
3. Reconstruct Route 1A (Bridge Street) from the Veterans’ Memorial Bridge to 
Washington Street. This reconstruction is scheduled for FY 2006, according to the 
current TIP.53 
4. Make intersection improvements at seven locations on Route 107 (Highland Avenue), 
including installing traffic signals. The seven locations are: Walmart (just south of Clark 
Street), Old Village Drive, Barnes Road and Ravenna Avenue, Swampscott Road, 
Marlborough Road and Traders’ Way, Hawthorne Plaza and Pep Boys Plaza, and 
Willson Street.54 [These locations are in the Mid–North Shore Subregional 
Transportation Study area.] 
 
“Considered” improvements: 
 
5. A new commuter rail station parking facility. The MBTA, in partnership with the state’s 
Division of Capital Asset Management, plans to build a $23 million, 1,000-car parking 
garage on the site of the existing commuter parking lot.55 
                                            
51 The Salem News, “State urged to proceed with Salem bypass plans,” 7 December, 2004; Boston MPO, 2002–
2007 TIP, p. 3-26. 
52 Boston MPO, 2005–2009 TIP, p. 3-17. 
53 Ibid, p. 4-12. 
54 Ibid, p. A-12. 
55 Boston Globe (Globe North weekly section), “Scant space at T lots — More parking planned for commuter rail,” 
27 February, 2005. 
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 6. Reconstruct and widen Boston Street from Route 107 (Bridge Street) to the Peabody city 
line.56 
7. Make safety improvements at the intersection of Route 1A (Loring Avenue) and Canal 
Street and Route 1A (Loring Avenue) and Jefferson Avenue. This location is being 
studied by Vanasse Hangen Brustlin, Inc., as part of a traffic study for a proposed CVS 
drug store.57 [This location is in the Mid–North Shore Subregional Transportation Study 
area.] 
8. Reconstruct Essex Street to convert it from a pedestrian mall to a through street.58 
9. Connect Commercial Street to Tremont Street and Mason Street.59 
10. Construct the Salem Trail, Phases 1 and 2 (a bicycle and pedestrian trail).60 
11. Extend the Blue Line from Wonderland, via Lynn and Swampscott, to Salem. It is one of 
the alternatives considered in the North Shore Transit Improvements Project.61 
12. Add a station in southern Salem on the Rockport/Newburyport commuter rail line.62 
[This location is in the Mid–North Shore Subregional Transportation Study area.] 
13. Beverly/Salem transportation project, Phases 4 and 6.63 
14. Extend commuter rail service to Peabody and Danvers.64 
 
Land Use Developments 
 
“Committed to” developments: 
 
1. The Salem Mission will build 22 single rooms in the old rectory and an apartment 
building at the closed St Mary Italian Parish in downtown Salem. The projected cost, 
$1.5 million, is a mix of state funding and federal housing tax credits.65 
 
“Considered” developments: 
 
2. A new CVS drug store. This drug store will be built near the intersection of Route 1A 
(Loring Avenue), Canal Street, and Jefferson Avenue. [This location is in the Mid–North 
Shore Subregional Transportation Study area.] 
3. Possible conversion of church property to mixed-use development. A downtown 2.5-acre 
parcel on Lafayette Street, which includes a church, rectory, school, and convent, may be 
converted to affordable housing, a community center, and/or office space.66 
                                            
56 Ibid, p. A-19. 
57 Ibid, p. A-19. 
58 Ibid, p. A-19. 
59 Ibid, p. A-21. 
60 Ibid, p. A-29. 
61 Ibid, p. A-35. 
62 Ibid, p. A-36. 
63 Salem officials, 2005. 
64 Ibid. 
65 Boston Globe (Globe North weekly section), “State funds to help finance nearly 100 housing units,” 9 January, 
2005. 
66 Boston Globe (Globe North weekly section), “Church site options include housing,” 19 December, 2004. 
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 4. 38 condominiums may be built on the Salem waterfront. The private development would 
be a six-story building with parking underground, at the site of a former gas station along 
South River. The possible completion date is the fall of 2006.67 
5. The former Salem Jail to be developed. A number of options have been proposed to 
develop the former downtown jail into condominiums, a multicultural center, museum, 
restaurant, or hotel. The jail, closed in 1991, is four stories high and covers 32,000 square 
feet of floor space.68 
6. 148 single-family homes proposed off Marlborough Road. This subdivision would be 
built on 160 acres of woods, wetlands, and wilderness stretching from Route 107 
(Highland Avenue) to the Peabody line. The two proposed exits for the housing 
development would be at Marlborough Road and at Barcelona Avenue.69 [This location 
is in the Mid–North Shore Subregional Transportation Study area.] 
7. Renovate the Salem Courthouse.70 
8. Convert the old bridge abutment to a park/recreation area.71 
 
 
 
 
 
 
                                            
67 The Salem News, “Salem condo developer going underground for parking,” 10 January, 2005. 
68 Boston Globe (Globe North weekly section), “Salem hopes to lock up sale of jail,” 23 January, 2005. 
69 The Salem News, “Salem residents blast DiBiase’s 148-home plan,” 21 January, 2005. 
70 Salem officials, 2005. 
71 Ibid. 
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APPENDIX C-1 
 
STATUS OF 2005–2009 TIP PROJECTS IN THE STUDY AREA: 
 
• EXPECTED TO BE IMPLEMENTED 
 
• HIGH PRIORITY 
 
• MEDIUM PRIORITY 
 
• LOW PRIORITY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
STATUS OF 2005–2009 TIP PROJECTS IN THE STUDY AREA 
 
PROJECTS EXPECTED TO BE IMPLEMENTED IN 2005: 
 
Lynn (refer to Appendix C, Figure C-1) 
• Boston Street Bridge (#1) 
• Route 107 (Western Avenue) improvements (#3) 
 
Salem (refer to Appendix C, Figure C-3) 
• The Salem Bypass (#1) 
• Reconstruct Route 114 (North Street) from the Peabody city line to Bridge Street (#2) 
• Reconstruct Route 1A (Bridge Street) from the Veteran’s Memorial Bridge to 
Washington Street (#3) 
 
Most of the projects listed in the 2005–2009 TIP are not scheduled for implementation in the 
current fiscal year or in the immediate future. However, CTPS staff has evaluated each project 
according to a number of factors, and has also given a designation of high, medium, or low 
priority to each. The factors used to evaluate the projects are transportation-related (current 
roadway condition; safety; mobility) and other (community impacts; land use; economic 
development; environmental).1
 
 
PROJECTS WITH HIGH-PRIORITY EVALUATION: 
 
Lynn (refer to Appendix C, Figure C-1) 
• Install a roadway lighting system at Goodwin Circle (#9) 
 
 
PROJECTS WITH MEDIUM-PRIORITY EVALUATION: 
 
Lynn (refer to Appendix C, Figure C-1) 
• Create a 10-mile rail trail between Malden and Lynn (#6) 
• Improve the intersection of Route 107 (Western Avenue) and Centre Street (#10) 
• Upgrade the signalization at seven locations on Route 107 (Western Avenue) (#11) 
• Upgrade the signalization at Route 129 (Chestnut Street) and Maple Street; Maple Street 
and Cross Street; Route 129 (Eastern Avenue) and Oakwood Avenue and Alden Street; 
and, Maple Street and Euclid Avenue (#12) 
• Upgrade the signalization at North Common Street and Harwood Street; Shepard Street 
and South Common Street; Light Street and West Neptune Street; and, South Street and 
Summer Street (#13) 
• Reconstruct Route 129 (Lynnfield Street) (#14) 
• Improve the intersection of Route 107 (Western Avenue) and Route 129A (Eastern 
Avenue) (#15) 
                                            
1 For additional information on the TIP evaluation process, see CTPS, “The Transportation Improvement Program 
(TIP) Process at the Boston Region Metropolitan Planning Organization: An Instructional Handbook for Project 
Proponents,” 2005. This, and additional information is accessible on the Boston MPO website: 
(www.ctps.org/bostonmpo/resources/tip/2005TIPHandbook.pdf)  
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• Improve the intersections at Route 107 (Western Avenue) and Coolidge Road, and Route 
107 (Western Avenue) and Bellaire Avenue (#16) 
• Reconstruct Route 129 (Broadway) (#17) 
• Reconstruct Route 129 (Broad Street/Lewis Street) (#18) 
• Improve the intersections on Boston Street from Franklin Street to Route 129 (#19) 
 
Swampscott (refer to Appendix C, Figure C-2) 
• Reconstruct Route 129 (Humphrey Street) from the Lynn city line to Puritan Road (#4) 
• Resurface Route 129 (Humphrey Street) and install sidewalks (#5) 
• Rehabilitate Atlantic Avenue from the Puritan Road/Route 129 (Humphrey Street) 
intersection to the Marblehead town line (#6) 
 
Salem (refer to Appendix C, Figure C-3) 
• Make intersection improvements at seven locations on Route 107 (Highland Avenue), 
including installing traffic signals (#5) 
• Reconstruct and widen Boston Street from Route 107 (Bridge Street) to the Peabody city 
line (#6) 
• Make safety improvements at the intersection of Route 1A (Loring Avenue) and Canal 
Street and Route 1A (Loring Avenue) and Jefferson Avenue (#7) 
• Reconstruct Essex Street to convert it from a pedestrian mall to a through street (#8) 
• Construct the Salem Trail, Phases 1 and 2 (#10) 
 
 
PROJECTS WITH LOW-PRIORITY EVALUATION: 
 
Swampscott (refer to Appendix C, Figure C-2) 
• Resurface Essex Street from the Lynn city line to the Salem city line (#7) 
 
Salem (refer to Appendix C, Figure C-3) 
• Connect Commercial Street to Tremont Street and Mason Street (#9) 
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A REVIEW OF EXISTING TRANSPORTATION CONDITIONS 
 
INTRODUCTION1
 
 Subsequent to the 19 January, 2005, Advisory Group meeting, CTPS distributed two draft 
memoranda to all Group representatives. The Task 2 memorandum, dated 14 February, 2005, 
inventoried general transportation concerns in the Mid–North Shore Subregional Transportation 
Study area.2 That memorandum also included those concerns in the three-town study area which 
CTPS was specifically asked to study in greater detail. The Task 3 memorandum, dated 14 April, 
2005, inventoried existing and planned transportation improvements and economic development 
projects throughout the study area.3
 
The focus of this memorandum (Task 4) is a review of existing transportation conditions in 
the study area—Lynn, Swampscott, and Salem—and how they relate to the transportation 
concerns included for further study in the Task 2 memorandum mentioned above. The various 
components of the study area’s transportation system are described below for existing travel 
modes. Included are data and information pertaining to motor vehicles, public transportation, and 
bicycles and pedestrians, respectively. The categories of data and information presented include: 
 
• Traffic counts, travel-time data, vehicle crash data, intersection level-of-service (LOS) 
analysis, park-and-ride facilities (motor vehicles) 
• Extent and performance of service, ridership data (rail and bus public transportation 
services) 
• Crosswalks, signals, dedicated paths (pedestrians and bicycles) 
 
The transportation concerns in Lynn, Swampscott, and Salem, respectively, which CTPS was 
asked to study in detail include (as described in the aforementioned Task 2 memorandum): 
 
• Lynn officials explicitly asked CTPS to analyze concerns A and B described below. 
CTPS will also look into concern C to see whether recommendations can be made to 
increase the usage of the Lynn station parking garage. In addition, this study will evaluate 
the impacts of changes in North Shore MBTA bus operations which were implemented as 
a result of the North Shore Bus Improvement Project, completed in 2001. 
 
A. “There is congestion in the Broad Street/Lewis Street corridor. This may affect access 
to downtown Lynn, and thereby discourage commuter rail riders from neighboring 
towns from using the Lynn Station parking garage.” 
B. “There is congestion in the Route 129 (Broadway/Lynnfield Street) corridor between 
Boston Street and Parkland Avenue.” 
                                            
1 [Appendices D and D-1 through D-5 together were originally a CTPS memorandum, distributed on 1 April, 2006, 
to the Mid–North Shore Subregional Transportation Study Advisory Group, entitled “Task 4: A Review of Existing 
Transportation Conditions.” The contents have been revised or updated where appropriate.] 
2 R. Sievert, “Task 2: An Inventory of Study Area Transportation Concerns,” CTPS memorandum, 14 February, 
2005. [See Appendix B of this final report.] 
3 R. Sievert, “Task 3: An Inventory of Existing and Planned Transportation Improvements and Economic 
Development Projects,” CTPS memorandum, 14 April, 2005. [See Appendix C of this final report.] 
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 C. “There are perceived dangers and poor aesthetics in the Lynn Station parking garage. 
This discourages spillover commuter rail riders/parkers from neighboring towns from 
using the underutilized garage.” Current capacity is 952 parking spaces, with an 
average daily utilization rate of 38%. 
 
• Swampscott town officials asked CTPS to analyze concerns D, E, and F below. CTPS 
will also look into concern G to see whether recommendations can be made to relieve 
current parking pressures in the station area. 
 
D. “Traffic backs up on Lynn Shore Drive in Lynn onto Humphrey Street in 
Swampscott.” According to Swampscott officials, “the cause may be traffic 
operations at the signal at Lynn Shore Drive at Nahant Street in Lynn.” 
E. “There is substantial congestion and excessive truck traffic on Essex Street. Essex 
Street is the only officially designated truck route in Swampscott.” According to town 
officials, “most of the trucks travel to/from the Aggregate Industries quarry on 
Danvers Road/Swampscott Road on the Swampscott/Salem border.” 
F. “There appears to be high levels of cut-through traffic between Route 1A (Paradise 
Road) and Route 129 (Humphrey Street). The affected residential neighborhoods are 
along Walker Road and Farragut Road.” 
G. “There are not enough parking spaces at the Swampscott commuter rail station.” 
Current capacity is 153 parking spaces and the daily utilization rate is 100%. 
 
• Salem city officials asked CTPS to analyze concerns H, I, and J below. CTPS will also 
analyze concern K, since a Vanasse Hangen Brustlin, Inc. (VHB) traffic study scheduled 
for that location may not take place. 
 
H. “Changes/improvements may be needed at Vinnin Square. This location underwent 
major geometric and signal improvements in 2002.” Some problems may still remain 
in terms of queuing, congestion, crashes, signal timing, and pedestrian operations. 
I. “There is congestion at the Route 1A (Loring Avenue)/Route 114 (Lafayette Street) 
intersection.” This location is at the northern end of the Salem State College campus. 
J. “Congestion as well as problematic traffic operations exist at the Jefferson 
Avenue/Willson Street intersection. This intersection is located in the vicinity of 
Salem High School and Salem Hospital.” 
K. “There are safety concerns at the Route 1A (Loring Avenue)/Canal Street/Jefferson 
Avenue intersection.” A traffic study of this intersection by VHB of Watertown has 
been put on hold indefinitely since a new CVS drug store planned for this location 
may not be built. 
 
The final step in the study, Task 5, has begun. It will consist of recommended transportation 
improvements for the concerns which CTPS was asked to analyze in detail (in Task 2). These 
recommended improvements will be multi-modal, and will be based on the review of existing 
conditions as stated in this memorandum, as well as on subsequent feedback received from the 
Advisory Group. 
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MOTOR VEHICLES 
 
Introduction 
 
 Data were collected and analyzed for numerous elements of traffic in the study area. This 
section of the memorandum discusses such elements as existing traffic counts, corridor travel 
time data, vehicle crash data, and intersection level of service. A discussion of park-and-ride 
facilities in the study area is presented in the public transportation section below. 
 
Traffic Counts 
 
 Traffic counts were obtained from numerous sources, including existing traffic studies, the 
Massachusetts Highway Department (MassHighway), and the Central Transportation Planning 
Staff (CTPS). The majority of the counts used in this analysis were collected in 2004, and for the 
purposes of this study, the base year for the existing counts is identified as 2004. 
 
 Figures D-1, D-2, and D-3 show daily as well as AM and PM peak hour traffic volumes in 
Lynn, Swampscott, and Salem, respectively. These include high arterial volumes of 43,400 
vehicles per day (two-way) on Route 1A at the Lynn/Revere line and 27,500 vehicles on Route 
1A south of Canal Street in Salem. Low arterial volumes range from 15,100 vehicles on Route 
1A south of Burrill Street in Swampscott, 13,400 vehicles on Eastern Avenue west of Lynn 
Shore Drive in Lynn, and 11,500 daily vehicles on Summer Street east of Boston Street in Lynn. 
 
Manual Turning Movement Counts (MTMCs) at key signalized and unsignalized 
intersections include high total volumes of 3,630 vehicles (PM peak hour) at Route 129 
(Broadway) at Parkland Avenue in Lynn; 2,610 vehicles (PM peak hour) at Essex Street at 
Danvers Road in Swampscott; and 3,500 vehicles (PM peak hour) at Route 107 (Highland 
Avenue) at Marlborough Road/Traders Way in Salem. Observed low intersection volumes 
include 1,320 vehicles (PM peak hour) at Route 129 (Lewis Street) at Chestnut Street/Atlantic 
Street in Lynn; 960 vehicles (PM peak hour) at Essex Street at The Greenway in Swampscott; 
and 1,280 vehicles (AM peak hour) at Vinnin Street at Loring Avenue in Salem. 
 
 Tables D-1-1, D-1-2, and D-1-3 in Appendix D-1 describe all of the pertinent traffic count 
data for the three study area towns, respectively. 
 
Travel Time Data 
 
 As a key ingredient of its ongoing Congestion Management System (CMS) functions, CTPS 
performs travel time runs on major highways and arterials in the Boston metropolitan region. 
The runs yield average vehicle speeds for segments of a roadway, as well as for the entire 
facility. From the average speeds, a relative measure of congestion is obtained on a particular 
roadway, as well as on its individual segments. Figures D-4 and D-5 show average AM and PM 
peak period speeds, respectively, for all or parts of five arterials in the study area: Routes 1A, 
107, 114, 129, and 129A. 
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FIGURE D−4
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FIGURE D−5
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 The most congested segments and intersections in the study area are, according to the CMS 
data (see the dark blue segments in Figures D-4 and D-5: Urban Arterial Class III, average 
speed, 1–10 mph): 
 
• Route 1A (Broad Street) southbound, north of Route 129 (Exchange Street) in Lynn (AM 
peak period, Figure D-4) 
• The intersection of Routes 1A/129 (New Ocean Street) and 129A (Eastern Avenue) in 
Lynn (PM peak period; Figure D-5) 
• Route 1A (Loring Avenue) southbound, north of Canal Street in Salem (PM peak period; 
Figure D-5) 
• The intersection of Routes 107 (Western Avenue) and 129 (Washington Street) in Lynn 
(AM and PM peak periods; Figures D-4 and D-5) 
• Route 107 (Western Avenue) northbound, north of the Saugus River in Lynn (PM peak 
period; Figure D-5) 
• Route 129 (Broadway) westbound, south of Lynnfield Street and Parkland Avenue in 
Lynn (AM and PM peak periods; Figures D-4 and D-5) 
• Route 129 (Washington Street) eastbound, between Essex Street and Liberty Street in 
Lynn (PM peak period; Figure D-5) 
 
A cross-reference to Table D-1 below shows that a number of the heavy congestion points 
displayed in Figures D-4 and D-5 correspond to most of the intersections analyzed for crashes 
and operational LOS in this study. 
 
Vehicle Crash Data 
 
 Vehicle crash data from the Massachusetts Registry of Motor Vehicles were gathered for the 
years 1999–2001 for a number of key study area intersections. Actual police accident reports 
were obtained for a limited number of the intersections identified by local officials as being in 
need of further study. In these cases, police reports for the most recent three-year period were 
obtained, usually for 2002 through 2004 (see Table D-1). 
 
 The local police department accident report data enabled CTPS to construct collision 
diagrams of some of the intersections identified by local officials. The diagrams help to identify 
probable causes for crashes occurring at the intersections, and will contribute to the development 
of recommended transportation improvements in Task 5. It should be noted that police accident 
reports for the intersections analyzed in Lynn were unavailable from the Lynn police department. 
For Swampscott, police accident reports were not warranted, while for Salem, police accident 
reports for the three key intersections analyzed were available from the Salem police department. 
 
Table D-1 lists the intersections in the study area for which vehicle crash data were 
summarized in tabular format and for which a limited number of collision diagrams were 
created. Also shown are the intersection crash rates, expressed as crashes per million entering 
vehicles (MEV), and, for comparative purposes, the applicable 2005 MassHighway District 4 
crash-rate averages. Table D-1 also displays intersection level of service (LOS) data. Tables D-
3-1 through D-3-23 in Appendix D-3 describe crash data summaries for the study area 
intersections analyzed. 
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TABLE D-1                                             (ReS, 060827, Crashes&LOS.xls)
MID-NORTH SHORE SUBREGIONAL TRANSPORTATION STUDY
Intersections Analyzed for Vehicle Crashes and Operational Level of Service
(Crash Rate=number of crashes per million entering vehicles; Existing Vehicle Average 2005
based on 2004 PM peak hour volumes) Crash Rate MassHighway Existing
Source, Years (based on PM District 4 Signalized (S) or AM / PM
Town, Intersection of Crash Data peak hour) Crash Rates Unsignalized (U) Level of Service
Lynn
  1. Route 129 (Lynnfield St) at Broadway/Parkland Ave Mass Registry, '99-'01 1.54 0.88 S D / D
  2. Route 129 (Broadway) at Magnolia Ave/Springvale Ave Mass Registry, '99-'01 0.60 0.88 S C / E
  3. Route 129 (Broadway) at Boston St/Chestnut St/Carter Rd Mass Registry, '99-'01 1.20 0.88 S C / C
  4. Route 1A (Broad St) at Market St Mass Registry, '99-'01 0.72 0.88 S E / D
  5. Route 1A (Broad St) at Washington St/Spring St Mass Registry, '99-'01 0.79 0.88 S D / D
  6. Route 1A (Broad St) at Route 129 (Exchange St) Mass Registry, '99-'01 0.20 0.88 S B / B
  7. Routes 1A/129 (Broad St) at Silsbee St/Newhall St Mass Registry, '99-'01 0.77 0.88 S C / C
  8. Routes 1A/129 (Broad St/Lewis St) at Chestnut St/Atlantic St Mass Registry, '99-'01 1.68 0.88 S D / C
  9. Routes 1A/129 (Lewis St) at Chatham St/Aubrey Ter Mass Registry, '99-'01 0.13 0.63 (Flashing Beacon) U N.A.
10. Routes 1A/129 (Lewis St) at Ocean St/Ocean Cir Mass Registry, '99-'01 0.55 0.88 S B / B
11. Routes 1A/129 (New Ocean St) at Route 129A (Eastern Ave) Mass Registry, '99-'01 1.36 0.88 S F / E
12. Lynn Shore Dr at Nahant St/Beach Rd Mass Registry, '99-'01 0.45 0.88 S F / F
Swampscott  
13. Route 1A (Paradise Rd) at Farragut Rd/Norfolk Ave Mass Registry, '99-'01 0.46 0.63 U N.A.
14. Route 1A (Paradise Rd) at Walker Rd Mass Registry, '99-'01 0.37 0.63 U N.A.
15. Essex St at Danvers Rd/Eastman Ave Mass Registry, '99-'01 0.59 0.88 S E / F
Salem  
16. Route 1A (Loring Ave) at Route 114 (Lafayette St)/West Ave) Salem Police, '02-'04 0.99 0.88 S F / D
17. Jefferson Ave at Willson St/Cloutman St Salem Police, '02-'04 0.86 0.63 (Flashing Beacon) U N.A.
18. Swampscott Rd at Aggregate Industries driveway Mass Registry, '99-'01 0.59 (AM) 0.63 U N.A.
19. Route 1A (Paradise Rd) at Vinnin St (Vinnin Square) Mass Registry, '99-'01 1.16 0.88 S F / D
20. Vinnin St at Salem St/plaza driveway (Vinnin Square) Mass Registry, '99-'01 0.29 0.88 S B / D
21. Vinnin St at Loring Ave (Vinnin Square) Mass Registry, '99-'01 1.49 0.88 S C / B
22. Route 1A (Paradise Rd) at Loring Ave (Vinnin Square) Mass Registry, '99-'01 1.17 0.88 S B / C
23. Route 1A (Loring Ave) at Canal St/Jefferson Ave Salem Police, '02-'04 1.91 0.88 S F / F
Intersection Level of Service 
 
 Intersection level-of-service (LOS) analyses were performed for selected intersections in the 
study area. The analyses were limited to those intersections which were identified by local 
officials as in particular need of further study. The twenty-three intersections listed in Table D-1 
above were selected both for crash data analysis as well as for operational analysis. 
 
 The LOS results are summarized below by study area town. The results, discussed in terms 
of congestion and operational safety, are one set of factors which will be taken into account 
when developing recommended transportation improvements for study area intersections in Task 
5. The intersections were analyzed using either of the software programs HCS2000 (Highway 
Capacity Software)4 or Synchro 6.5
 
Lynn 
 
 
1.  Route 129 (Lynnfield Street) at Broadway/Parkland Avenue Summary: 
 
• Intersection LOS data: Signalized 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004      Existing D 49 127 D 52 133
 
• Number of vehicle crashes, 1999–2001 (Mass Registry): 68 (22.7 per year) 
• Crash rate: 1.54 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total Average Queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
Based on available Mass Registry data from 1999–2001, 29 of the 68 crashes were rear end 
crashes (43%). This type of crash is typically associated with heavy congestion and stop-and-go 
traffic. A possible contributing factor is a lack of sufficient green time on one or more 
approaches. In addition, 26 of the 68 crashes were angle crashes (38%). This type of crash is 
most often associated with left turns. The intersection’s vehicle crash rate is 1.54, far exceeding 
MassHighway’s 2005 District 4 average rate for signalized intersections of 0.88.6
 
                                            
4 HCS2000 Signalized and Unsignalized Intersections Version 4.1f, McTrans Center, University of Florida, 1994–
2003. 
5 Synchro 6, Traffic Signal Coordination Software, Trafficware, 1993–2005. 
6 The vehicle crash rate is the number of crashes per million vehicles entering an intersection (normally based on 
PM peak hour volumes). The MassHighway average rates exist for both signalized and unsignalized intersections, 
and are based on average crash rates for intersections in cities and towns throughout Massachusetts. District 4 
encompasses the northeast portion of Massachusetts (including Boston) from Weymouth in the south, Concord in 
the west, Tyngsborough in the northwest, and Salisbury in the northeast. The entire North Shore area is included in 
District 4. 
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Level of service (LOS) analyses show that the intersection operates at LOS D in both the AM 
and PM peak hours. Within the intersection, the northbound (Parkland Avenue) and southbound 
(Broadway) approaches both operate at LOS F in the AM and PM peak hours, with significant 
queuing existing on both approaches. The westbound and eastbound approaches (Route 129) 
operate at LOS B and C, respectively, in both the AM and PM peak hours. 
 
 
2.  Route 129 (Broadway) at Magnolia Avenue/Springvale Avenue Summary: 
 
• Intersection LOS data: Signalized 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004      Existing C 28 57 E 63 66
 
• Number of vehicle crashes, 1999–2001 (Mass Registry): 21 (7.0 per year) 
• Crash rate: 0.60 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total Average Queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 Based on available Mass Registry data from 1999–2001, 10 of the 21 crashes were angle 
crashes (48%). The crash rate for this location is 0.60, well below the 2005 District 4 average 
rate for signalized intersections of 0.88. 
 
The intersection operates at LOS C in the AM peak hour and at LOS E in the PM peak hour. 
The eastbound (Broadway) approach operates at LOS F in the PM peak hour. 
 
 
3.  Route 129 (Broadway) at Boston Street/Chestnut Street/Carter Road Summary: 
 
• Intersection LOS data: Signalized 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004      Existing C 30 44 C 30 64
 
• Number of vehicle crashes, 1999–2001 (Mass Registry): 42 (14.0 per year) 
• Crash rate: 1.20 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total Average Queue is the average number of queued vehicles at the intersection during a given signal cycle. 
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Based on available Mass Registry data from 1999–2001, 18 of the 42 crashes were rear end 
crashes (43%). Ten of the 42 recorded crashes were angle (24%). The crash rate at this 
intersection is 1.20, exceeding the 2005 District 4 average rate for signalized intersections of 
0.88. 
 
This intersection functions relatively well, operating at LOS C in both the AM and PM peak 
hours. Moderate queues exist on the northbound (Boston Street) approach during both peak 
hours, and on the eastbound (Broadway) approach in the PM peak hour. 
 
 
4.  Route 1A (Broad Street) at Market Street Summary: 
 
• Intersection LOS data: Signalized 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004      Existing E 65 46 D 35 61
 
• Number of vehicle crashes, 1999–2001 (Mass Registry): 21 (7.0 per year) 
• Crash rate: 0.72 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total Average Queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 Based on available Mass Registry data from 1999–2001, 12 of the 21 crashes were angle 
crashes (57%). These crashes could possibly be related to the numerous left turns from the 
eastbound (Market Street) approach conflicting with the throughs and heavy right turns from the 
westbound (Market Street) approach. The eastbound and westbound approaches currently 
operate during the same signal phase. The crash rate at this location is 0.72, below the 2005 
District 4 average rate for signalized intersections of 0.88. 
 
 LOS analyses show that the intersection operates at LOS E during the AM peak hour, with 
the southbound (Broad Street) approach at LOS F. During the PM peak hour, the intersection 
operates at LOS D, with the southbound approach at LOS E. Queuing is not an issue at this 
location. 
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5.  Route 1A (Broad Street) at Washington Street/Spring Street Summary: 
 
• Intersection LOS data: Signalized 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004      Existing D 38 41 D 38 54
 
• Number of vehicle crashes, 1999–2001 (Mass Registry): 18 (6.0 per year) 
• Crash rate: 0.79 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total Average Queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 Based on available Mass Registry data from 1999–2001, 6 of the 18 crashes were angle 
crashes (33%). Five of the crashes were rear end (28%). The crash rate at this location is 0.79, 
below the 2005 District 4 average rate for signalized intersections of 0.88. 
 
 Congestion at this intersection is moderate. The overall LOS is D for both the AM and the 
PM peak hours, with no individual approach operating worse than LOS E. 
 
 
6.  Route 1A (Broad Street) at Route 129 (Exchange Street) Summary: 
 
• Intersection LOS data: Signalized 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004      Existing B 16 26 B 13 29
 
• Number of vehicle crashes, 1999–2001 (Mass Registry): 4 (1.3 per year) 
• Crash rate: 0.20 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total Average Queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 Based on available Mass Registry data from 1999–2001, 1 of the 4 crashes was an angle 
crash (25%), and one was head on (25%). The crash rate at this location is 0.20, well below the 
2005 District 4 average rate for signalized intersections of 0.88. 
 
 There is no significant congestion problem at this intersection. The overall LOS is B for both 
the AM and the PM peak hours, with no individual approach operating worse than LOS C. 
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7.  Routes 1A/129 (Broad Street) at Silsbee Street/Newhall Street Summary: 
 
• Intersection LOS data: Signalized 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004      Existing C 21 18 C 24 25
 
• Number of vehicle crashes, 1999–2001 (Mass Registry): 14 (4.7 per year) 
• Crash rate: 0.77 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total Average Queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 Based on available Mass Registry data from 1999–2001, 4 of the 14 crashes were rear end 
(29%) and 4 were angle (29%). The crash rate at this location is 0.77, below the 2005 District 4 
average rate for signalized intersections of 0.88. 
 
 There is not a significant congestion problem at this intersection. The overall LOS is C for 
both the AM and the PM peak hours, with no individual approach operating worse than LOS C. 
 
 
8.  Routes 1A/129 (Broad Street/Lewis Street) at Chestnut St/Atlantic St Summary: 
 
• Intersection LOS data: Signalized 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004      Existing D 37 42 C 24 28
 
• Number of vehicle crashes, 1999–2001 (Mass Registry): 27 (9.0 per year) 
• Crash rate: 1.68 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total Average Queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
Based on available Mass Registry data from 1999–2001, 11 of the 27 crashes were angle 
(41%) and 10 were rear end (37%). The crash rate at this intersection is 1.68, well above the 
2005 District 4 average rate for signalized intersections of 0.88. 
 
There is no significant congestion problem at this intersection. The overall LOS is D for the 
AM peak hour and C for the PM peak hour. Queuing is not an issue. 
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9.  Routes 1A/129 (Lewis Street) at Chatham Street/Aubrey Terrace Summary: 
 
• Intersection LOS data: Unsignalized 
 AM Peak Hour: LOS / Delay PM Peak Hour: LOS / Delay 
Scenario EB, all turns WB, all turns EB, all turns WB, all turns
2004          Existing C / 23 C / 20 F / * N.A.
 
• Number of vehicle crashes, 1999–2001 (Mass Registry): 2 (0.7 per year) 
• Crash rate: 0.13 crashes per million entering vehicles (2005 District 4 average: 0.63) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
 
 
 Based on available Mass Registry data for 1999–2001, only two crashes were recorded at 
this intersection. The crash rate at this intersection is 0.13, well below the 2005 District 4 
average rate for unsignalized intersections of 0.63. 
 
 This is an unsignalized intersection, with a flashing beacon controlling traffic. The beacon 
flashes yellow for the major roadway, Routes 1A/129 (Lewis Street), northbound/southbound, 
and flashes red for the minor approaches, Chatham Street and Aubrey Terrace, eastbound and 
westbound, respectively. There are no pedestrian-activated controls at this location. LOS 
analyses show that the two minor approaches both operate at LOS C in the AM peak hour. In the 
PM peak hour, the Chatham Street approach operates at LOS F; there was no traffic on Aubrey 
Terrace during the PM peak hour. 
 
 
10.  Routes 1A/129 (Lewis Street) at Ocean Street/Ocean Circle Summary: 
 
• Intersection LOS data: Signalized 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004      Existing B 10 13 B 16 15
 
• Number of vehicle crashes, 1999–2001 (Mass Registry): 8 (2.7 per year) 
• Crash rate: 0.55 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total Average Queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 Based on available Mass Registry data from 1999–2001, 4 of the 8 crashes were rear end 
crashes (50%). Three of the crashes were angle (17%). The crash rate at this location is 0.55, 
below the 2005 District 4 average rate for signalized intersections of 0.88. 
D-18 
 There is not a significant congestion problem at this intersection. The overall LOS is B for 
both the AM and the PM peak hours, with no individual approach operating worse than LOS D 
(Ocean Street westbound, PM peak hour). 
 
 
11.  Routes 1A/129 (New Ocean Street) at Route 129A (Eastern Avenue) Summary: 
 
• Intersection LOS data: Signalized 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004      Existing F * 71 E 67 72
 
• Number of vehicle crashes, 1999–2001 (Mass Registry): 31 (10.3 per year) 
• Crash rate: 1.36 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total Average Queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
Based on available Mass Registry data from 1999–2001, 24 of the 31 crashes were angle 
(77%). The heavy southbound left turns (from New Ocean Street to Eastern Avenue) may be a 
contributor to this crash total. The crash rate at this intersection is 1.36, well over the 2005 
District 4 average rate for signalized intersections of 0.88. 
 
This is a congested intersection, with an overall LOS of F in the AM peak hour and E in the 
PM peak hour. Queuing is moderate, particularly on the southbound approach during the AM 
peak hour, and on both the northbound and southbound approaches during the PM peak hour. 
 
 
12.  Lynn Shore Drive at Nahant Street/Beach Road Summary: 
 
• Intersection LOS data: Signalized 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004      Existing F * 166 F * 153
 
• Number of vehicle crashes, 1999–2001 (Mass Registry): 13 (4.3 per year) 
• Crash rate: 0.45 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total Average Queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 Based on available Mass Registry data from 1999–2001, 6 of the 13 crashes were angle 
(46%) while 4 were rear end (31%). The crash rate at this location is 0.45, well below the 2005 
District 4 average rate for signalized intersections of 0.88. 
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 This is a very congested intersection, with an overall LOS of F in both the AM and PM peak 
hours. Queuing is severe, especially on Lynn Shore Drive southbound in the AM peak hour, but 
also northbound and southbound in the PM peak hour. Field observations substantiate anecdotal 
evidence that the southbound AM queue at times stretches three-quarters of a mile or more into 
Swampscott. 
 
Swampscott 
 
 
13.  Route 1A (Paradise Road) at Farragut Road/Norfolk Avenue Summary: 
 
• Intersection LOS data: Unsignalized 
 AM Peak Hour: LOS / Delay PM Peak Hour: LOS / Delay 
Scenario EB, all turns WB, all turns EB, all turns WB, all turns
2004          Existing F / * F / * F / * F / *
 
• Number of vehicle crashes, 1999–2001 (Mass Registry): 8 (2.7 per year) 
• Crash rate: 0.46 crashes per million entering vehicles (2005 District 4 average: 0.63) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
 
 
 Based on available Mass Registry data from 1999–2001, 4 of the 8 crashes were angle (50%) 
while 2 were rear end (25%). The crash rate at this location is 0.46, well below the 2005 District 
4 average rate for unsignalized intersections of 0.63. 
 
 This is a busy, unsignalized intersection. The minor approaches (Farragut Road, westbound; 
Norfolk Avenue, eastbound) operate at LOS F in both the AM and PM peak hours. Total 
combined left turn movements from the minor approaches are more numerous (89 versus 42), 
and therefore more difficult, during the AM peak hour than in the PM peak hour. 
 
 
14.  Route 1A (Paradise Road) at Walker Road Summary: 
 
• Intersection LOS data: Unsignalized 
 AM Peak Hour: LOS / Delay PM Peak Hour: LOS / Delay 
Scenario SB, left turns/throughs WB, left/right turns SB, left turns/throughs WB, left/right turns
2004          Existing A / 10 E / 37 B / 10 D / 30
 
• Number of vehicle crashes, 1999–2001 (Mass Registry): 8 (2.7 per year) 
• Crash rate: 0.37 crashes per million entering vehicles (2005 District 4 average: 0.63) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
 
 
 Based on available Mass Registry data from 1999–2001, 3 of the 8 crashes were rear end 
crashes (38%). The crash rate at this location is 0.37, below the 2005 District 4 average rate for 
unsignalized intersections of 0.63. 
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 There is no significant congestion problem at this unsignalized intersection. The minor 
approach (Walker Road, westbound) operates at LOS E during the AM peak hour (with only 9 
westbound left turns), and at LOS D during the PM peak hour (only 2 westbound left turns). 
 
 
15.  Essex Street at Danvers Road/Eastman Avenue Summary: 
 
• Intersection LOS data: Signalized 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004      Existing E 66 88 F * 104
 
• Number of vehicle crashes, 1999–2001 (Mass Registry): 19 (6.3 per year) 
• Crash rate: 0.59 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total Average Queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 Based on available Mass Registry data from 1999–2001, 8 of the 19 crashes were angle 
(42%) and 6 were rear end (32%). The crash rate at this location is 0.59, below the 2005 District 
4 average rate for signalized intersections of 0.88. 
 
 This is a congested, signalized intersection. The overall LOS is E in the AM peak hour and F 
in the PM peak hour. Two of the approaches operate at LOS F during both peak hours: 
eastbound (Danvers Road) and northbound (Essex Street). 
 
Salem 
 
 
16.  Route 1A (Loring Ave) at Route 114 (Lafayette St) and West Ave Summary: 
 
• Intersection LOS data: Signalized 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004      Existing F * 101 D 54 84
 
• Number of vehicle crashes, 2002–2004 (Salem Police Department): 27 (9.0 per year) 
• Crash rate: 0.99 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total Average Queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 The vehicle crash data for this signalized intersection are based on actual accident reports for 
the years 2002 through 2004, and were provided by the Salem Police Department. 
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 Based on the data provided, 10 of the 27 crashes were rear end (37%), 7 were angle (26%), 
and 7 were sideswipes in the same direction (26%). It is not surprising that there is a variety of 
crash types at this location, since there is prevailing congestion, numerous left turns, and a 
generally tight geometric layout, including grade differences between approaches. Figure D-6 
depicts a collision diagram of the combined three-year intersection data. The crash rate at this 
location is 0.99, more than the 2005 District 4 average rate for signalized intersections of 0.88. 
 
 LOS analyses reveal that the overall AM peak hour operates at LOS F, with the southbound 
(Lafayette Street) approach at LOS F and the northbound (Lafayette Street) approach at LOS E. 
During the PM peak hour, overall LOS is D with the eastbound (Loring Avenue) approach and 
the southbound approach both operating at LOS E. Queuing is moderate. 
 
 
17.  Jefferson Avenue at Willson Street/Cloutman Street Summary: 
 
• Intersection LOS data: Unsignalized 
 AM Peak Hour: LOS / Delay PM Peak Hour: LOS / Delay 
Scenario EB, all turns WB, all turns EB, all turns WB, all turns
2004          Existing F / * F / * F / * F / *
 
• Number of vehicle crashes, 2002–2004 (Salem Police Department): 21 (7.0 per year) 
• Crash rate: 0.86 crashes per million entering vehicles (2005 District 4 average: 0.63) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
 
 
 The vehicle crash data for this intersection are based on actual accident reports for the years 
2002 through 2004, and were provided by the Salem Police Department. 
 
 Based on the data provided, 11 of the 21 crashes were angle (52%), 6 were rear end (29%), 
and 3 were sideswipes in the same direction (14%). Most of the conflicts involved left turns to 
and from Willson Street, as seen in the collision diagram in Figure D-7. The crash rate at this 
location is 0.86, exceeding the 2005 District 4 average rate for unsignalized intersections of 0.63. 
 
The intersection is controlled by a flashing beacon, with flashing green on the 
northbound/southbound approaches (Jefferson Avenue), and flashing red on the eastbound 
(Willson Street) and westbound (Cloutman Street) approaches. In essence, the flashing beacon 
becomes a pedestrian signal since pedestrian activation buttons exist. The pedestrian phase is 15 
seconds in duration. LOS analyses show that as an unsignalized intersection, the two minor 
approaches—eastbound and westbound—operate at LOS F in both the AM and PM peak hours. 
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 D/C/DL, 8-27-02, 9:00 am
2
2
2
2
 D/C/L, 10-17-03, 7:37 pm1
W/R/L, 3-31-04, 7:00 pm1
1 W/R/L, 6-14-02, 6:00 pm
W/R/L, 11-21-02, 11:17 pm
1
D/C/DL, 2-12-02, 11:22 am
W/R/DL, 6-28-02, 4:00 pm
W/R/L, 12-15-03, 7:25 pm
D/C/DL, 8-1-02, 6:00 pm
W/C/L, 12-27-02, 8:05 pm
D/C/DL, 9-25-03, 12:15 pm
W/R/DL, 11-28-03, 2:33 pm
D/C/DL, 1-6-04, 3:15 pm
W/R/DL, 10-24-04, 4:30 pm
D/C/DL, 5-29-03, 6:30 pm
D/C/L, 5-4-04, 2:45 am
W/R/DL, 10-16-02, 1:30 pm
D/C/DL, 12-8-04, 12:00 pm
D/C/DL, 7-18-02, 5:10 pm
D/C/L, 9-23-04, 10:00 pm
S/S/DL, 1-31-02, 12:22 pm
D/C/L, 5-29-02, 11:00 pm
W/R/DL, 10-16-02, 12:21 pm
D/C/DL, 10-3-03, 4:30 pm

  
18.  Swampscott Road at Aggregate Industries driveway Summary: 
 
• Intersection LOS data: Unsignalized 
 AM Peak Hour: LOS / Delay PM Peak Hour: LOS / Delay 
Scenario WB, l. turns/throughs NB, left/right turns WB, l. turns/throughs NB, left/right turns
2004          Existing B / 11 C / 19 N.A. N.A.
 
• Number of vehicle crashes, 1999–2001 (Mass Registry): 11 (3.7 per year) 
• Crash rate: 0.59 crashes per million entering vehicles (2005 District 4 average: 0.63) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
 
 
 Based on available Mass Registry data from 1999–2001, 4 of the 11 crashes were rear end 
(36%) while 2 were head on (18%). The crash rate at this location is 0.59, just below the 2005 
District 4 average rate for unsignalized intersections of 0.63. 
 
 There is no significant congestion problem at the intersection of Swampscott Road and the 
Aggregate Industries driveway. CTPS was asked to analyze the prevalence of trucks on nearby 
Essex Street in Swampscott, and it was suggested that many of these travel through town on 
Essex Street to and from this location. LOS on the driveway approach is seen to be C for the AM 
peak hour; the PM peak hour was not analyzed. 
 
 
19.  Route 1A (Paradise Rd) at Vinnin Street (Vinnin Square) Summary: 
 
• Intersection LOS data: Signalized 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004      Existing F * 120 D 48 109
Ä 
• Number of vehicle crashes, 1999–2001 (Mass Registry): 39 (13.0 per year) 
• Crash rate: 1.16 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total Average Queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 Based on available Mass Registry data from 1999–2001, 20 of the 39 crashes were angle 
(51%) and 15 were rear end (38%). The crash rate at this location is 1.16, exceeding the 2005 
District 4 average rate for signalized intersections of 0.88. 
 
 This is a congested, signalized intersection with numerous approaches with heavy left and 
right turns during both the morning and afternoon peak hours. Queuing is significant. LOS 
analyses show that the AM peak hour operates at LOS F and the PM peak hour operates at LOS 
D. During the AM, the westbound (Vinnin Street) approach is at LOS F while the eastbound 
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(Vinnin Street) approach is at LOS E. During the PM peak hour, the eastbound approach is at 
LOS F. Field observations revealed that southbound left turns from Route 1A (Paradise Road) 
sometimes do not clear the intersection due to the nearby downstream signal at Vinnin Street at 
Salem Street. 
 
 
20.  Vinnin Street at Salem Street/plaza driveway (Vinnin Square) Summary: 
 
• Intersection LOS data: Signalized 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004      Existing B 19 30 D 39 36
 
• Number of vehicle crashes, 1999–2001 (Mass Registry): 6 (2.0 per year) 
• Crash rate: 0.29 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total Average Queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 Based on available Mass Registry data from 1999–2001, 5 of the 6 crashes were angle 
(83%). The crash rate at this location is 0.29, well below the 2005 District 4 average rate for 
signalized intersections of 0.88. 
 
 LOS analyses at this signalized intersection show that the AM peak hour operates at LOS B 
while the PM peak hour operates at LOS D. One approach, northbound (Salem Street), is at LOS 
E during the AM peak hour, while the eastbound (Vinnin Street) approach is at LOS E during the 
PM peak hour. Queuing is insignificant, except for eastbound through movements which 
sometimes back up into the nearby upstream intersection at Route 1A (Paradise Road) at Vinnin 
Street. 
 
 
21.  Vinnin Street at Loring Avenue (Vinnin Square) Summary: 
 
• Intersection LOS data: Signalized 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004      Existing C 24 37 B 18 43
 
• Number of vehicle crashes, 1999–2001 (Mass Registry): 27 (9.0 per year) 
• Crash rate: 1.49 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total Average Queue is the average number of queued vehicles at the intersection during a given signal cycle. 
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 Based on available Mass Registry data from 1999–2001, 19 of the 27 crashes were angle 
(70%) while 4 were rear end (15%). The crash rate at this location is 1.49, well above the 2005 
District 4 average rate for signalized intersections of 0.88. 
 
 LOS analyses at this signalized intersection show that the AM peak hour operates at LOS C 
and the PM peak hour operates at LOS B. No approaches operate at LOS E or F. Queuing is 
moderate. 
 
 
22.  Route 1A (Paradise Rd) at Loring Avenue (Vinnin Square) Summary: 
 
• Intersection LOS data: Signalized 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004      Existing B 19 42 C 25 62
 
• Number of vehicle crashes, 1999–2001 (Mass Registry): 31 (10.3 per year) 
• Crash rate: 1.17 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total Average Queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 Based on available Mass Registry data from 1999–2001, 12 of the 31 crashes were rear end 
(39%), 11 were angle (35%), and 3 were head on (10%). The crash rate at this location is 1.17, 
above the 2005 District 4 average rate for signalized intersections of 0.88. 
 
 LOS analyses at this signalized intersection show that the AM peak hour operates at LOS B 
and the PM peak hour operates at LOS C. The eastbound (Loring Avenue) approach is at LOS E 
during the AM peak hour and at LOS F during the PM peak hour. Queuing is moderate. 
 
 
23.  Route 1A (Loring Avenue) at Canal Street/Jefferson Avenue Summary: 
 
• Intersection LOS data: Signalized 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004      Existing F * 127 F * 154
 
• Number of vehicle crashes, 2002–2004 (Salem Police Department): 69 (23.0 per year) 
• Crash rate: 1.91 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total Average Queue is the average number of queued vehicles at the intersection during a given signal cycle. 
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 The vehicle crash data for this signalized intersection are based on actual accident reports for 
the years 2002 through 2004, and were provided by the Salem Police Department. 
 
 Based on the data provided, 38 of the 69 crashes were rear end (55%), 18 were angle (26%), 
and 7 were sideswipes in the same direction (10%). Most of the rear end crashes occurred on the 
southbound (Canal Street) and eastbound (Jefferson Avenue) approaches. Of the angle crashes, 
there was an even distribution with 9 crashes involving left turns or broadsides within the 
intersection, and 9 crashes involving vehicles entering or exiting driveways and then conflicting 
with through traffic. See Figure D-8 for a collision diagram of the combined three-year data. The 
crash rate at this location is 1.91, more than twice the 2005 District 4 average rate for signalized 
intersections of 0.88. 
 
 LOS analyses reveal that the overall intersection operates at LOS F during both the AM and 
PM peak hours. Most of the individual approaches operate at either LOS E or F. Queuing is 
severe. 
 
 
PUBLIC TRANSPORTATION7
 
Introduction 
 
While the share of commuter trips from the greater Mid–North Shore area made by public 
transportation grew by just 1% between 1990 and 2000, there are several reasons to suggest that 
the demand for such services will grow, both for commuting and for other trip purposes. Lynn 
and Salem are the fastest growing towns in the region in terms of population. They also have the 
highest values, and greatest growth, of many other variables that are traditionally linked to 
transit usage. For example, they have two of the highest population densities in the area, as well 
as substantial growth in the number of employed residents. Also, moderately high poverty rates, 
and large numbers of immigrants and younger residents, are factors which are traditionally 
correlated with high transit usage. This high transit usage is also related to the lack of disposable 
income and access to private vehicles. As the local economy grows, however, a general increase 
in commuting can be expected, including increased demand for local public transportation 
services. 
 
Growing job opportunities in Boston also suggest that the demand for public transportation 
will continue to remain strong for commuters from throughout the Mid-North Shore area. The 
speed and comfort of existing public transportation modes, as compared to the private 
automobile, will likely determine to what extent transit is used. In fact, between 1990 and 2000 
many commuters switched to commuter rail, presumably partly as a result of the improvements 
made to the commuter rail system in the late 1980s and early 1990s. 
 
Certain variables and trends, however, suggest the continuing difficulty that public 
transportation in general may have in the Mid-North Shore area. As more and more residents 
work outside the study area and in dispersed locations throughout the Boston metropolitan  
                                            
7 This section is based on three Draft technical memoranda by CTPS Transit Service Planning staff: T. Humphrey, 
“Mid–North Shore Transit Service Connectivity,” 27 July, 2005; R. Guptill, “Task 4: Mid–North Shore Subregional 
Transportation Study: Public Transportation,” 3 February, 2006; and, R. Guptill, “Task 4: Mid–North Shore 
Subregional Transportation Study: Bus Service Demand,” 7 February, 2006. 
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 The vehicle crash data for this signalized intersection are based on actual accident reports for 
the years 2002 through 2004, and were provided by the Salem Police Department. 
 
 Based on the data provided, 38 of the 69 crashes were rear end (55%), 18 were angle (26%), 
and 7 were sideswipes in the same direction (10%). Most of the rear end crashes occurred on the 
southbound (Canal Street) and eastbound (Jefferson Avenue) approaches. Of the angle crashes, 
there was an even distribution with 9 crashes involving left turns or broadsides within the 
intersection, and 9 crashes involving vehicles entering or exiting driveways and then conflicting 
with through traffic. See Figure D-8 for a collision diagram of the combined three-year data. The 
crash rate at this location is 1.91, more than twice the 2005 District 4 average rate for signalized 
intersections of 0.88. 
 
 LOS analyses reveal that the overall intersection operates at LOS F during both the AM and 
PM peak hours. Most of the individual approaches operate at either LOS E or F. Queuing is 
severe. 
 
 
PUBLIC TRANSPORTATION7
 
Introduction 
 
While the share of commuter trips from the greater Mid–North Shore area made by public 
transportation grew by just 1% between 1990 and 2000, there are several reasons to suggest that 
the demand for such services will grow, both for commuting and for other trip purposes. Lynn 
and Salem are the fastest growing towns in the region in terms of population. They also have the 
highest values, and greatest growth, of many other variables that are traditionally linked to 
transit usage. For example, they have two of the highest population densities in the area, as well 
as substantial growth in the number of employed residents. Also, moderately high poverty rates, 
and large numbers of immigrants and younger residents, are factors which are traditionally 
correlated with high transit usage. This high transit usage is also related to the lack of disposable 
income and access to private vehicles. As the local economy grows, however, a general increase 
in commuting can be expected, including increased demand for local public transportation 
services. 
 
Growing job opportunities in Boston also suggest that the demand for public transportation 
will continue to remain strong for commuters from throughout the Mid-North Shore area. The 
speed and comfort of existing public transportation modes, as compared to the private 
automobile, will likely determine to what extent transit is used. In fact, between 1990 and 2000 
many commuters switched to commuter rail, presumably partly as a result of the improvements 
made to the commuter rail system in the late 1980s and early 1990s. 
 
Certain variables and trends, however, suggest the continuing difficulty that public 
transportation in general may have in the Mid-North Shore area. As more and more residents 
work outside the study area and in dispersed locations throughout the Boston metropolitan  
                                            
7 This section is based on three Draft technical memoranda by CTPS Transit Service Planning staff: T. Humphrey, 
“Mid–North Shore Transit Service Connectivity,” 27 July, 2005; R. Guptill, “Task 4: Mid–North Shore Subregional 
Transportation Study: Public Transportation,” 3 February, 2006; and, R. Guptill, “Task 4: Mid–North Shore 
Subregional Transportation Study: Bus Service Demand,” 7 February, 2006. 
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region, it will be increasingly difficult for public transportation to serve these varied suburb-to-
suburb trip interchanges in a cost-efficient manner. Local transit service may also suffer as 
incomes rise and people make greater use of private vehicles for local trips. From growing 
congestion in general, and by Boston-bound commuters in particular, increased driving on local 
roads to nearby park-and-ride lots may negatively impact local transit service. See Appendix D-5 
for a discussion on study area journey-to-work findings. 
 
Figure D-9 depicts the public transportation system inside and outside the Mid–North Shore 
study area. No rapid transit or commuter boat services are found in the three-town study area. 
The closest rapid transit station is Wonderland Station on the Blue Line in Revere. A discussion 
on the extent of service and on performance issues for existing study area modes—commuter rail 
and bus, respectively—are described below. 
 
Commuter Rail 
 
 Two MBTA commuter rail lines pass through the three study area towns. The Rockport Line 
has twelve trips inbound to North Station in Boston during weekdays, while the Newburyport 
Line also has twelve inbound trips to Boston. Combined with additional trips from intervening 
stations (Beverly Depot and Hamilton/Wenham stations), a total of 30 inbound trains to Boston 
stop in Salem, and 25 trains stop in Swampscott and Lynn on weekdays. Outbound, the 
corresponding totals are 25 trains stopping in Lynn and Swampscott, and 31 trains stopping in 
Salem. On weekends and holidays, 13 trains stop both inbound and outbound in all three towns. 
 
Commuter rail ridership has grown steadily over the past thirty years. Table D-2 displays this 
growth in daily boardings at the three study area stations. 
 
TABLE D-2 
Average Estimated Daily Boardings (Inbound), Study Area Commuter Rail Stations 
1975–2005 
 1975 1980 1986 1990 1996 2000 2005
Lynn 50 70 220 170 470 570 660
Swampscott 230 340 320 520 780 830 800
Salem 390 540 800 930 1,630 1,900 1,910
Source: MBTA, 2005 
 
 With respect to passenger load standards and on-time performance standards, it is seen that 
the Rockport and Newburyport Lines perform relatively well. Table D-3 below shows that both 
lines meet the peak period load standard of 1.1 passengers per seat. However, the two lines fall 
slightly below the standard of 95% of all trips departing and arriving on time. 
 
Commuter rail and bus schedules for the study area have never been intentionally 
coordinated to facilitate transfers between the two modes. If schedules were coordinated, transfer 
passengers would have shorter wait times, and therefore shorter total trip times, than they do 
now. However, schedules of both modes are constrained by other considerations, such as a 
preponderance of single track layout limiting overall capacity, as well as the limited number of 
train sets available for service. 
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TABLE D-3 
Commuter Rail Load and On-Time Adherence Standards 
Load Standards 
Peak period Off-peak period
 
 
Line  
Max.: 1.1 passengers / seat 
 
Max.: 1.0 passengers / seat 
95% of all trips departing 
and arriving at both 
terminals must be within 5 
min. late 
Newburyport Line AM and PM peak periods, 
0.74 passengers / seat
Unavailable 
Rockport Line AM and PM peak periods, 
0.97 passengers / seat
Unavailable 
 
92% of AM and PM 
peak period trips on time 
Source: MBTA, 2000 and 2003–2004 
 
Bus 
 
Several MBTA express bus routes run through from the Mid–North Shore study area to 
Boston, either to Haymarket Station (connecting to the Orange/Green Lines) or to Downtown 
Crossing (connecting to the Orange/Red Lines). These express routes also provide local bus 
service in the study area. Several bus routes serve the Wonderland terminal in Revere, where 
passengers can transfer to Blue Line rapid transit trains for Boston. 
 
The majority of local bus routes that do not run through to Boston terminate at Central 
Square in Lynn. Central Square is also served by most of the express routes, and is the location 
of the Lynn Central Square commuter rail station. Several of the bus routes also intersect at the 
commuter rail station in Salem (see Figure D-10). 
 
The use and performance of bus service in the greater Mid-North Shore area is examined 
next for each study area town—Lynn, Swampscott, and Salem. Following this, there is a 
discussion on general North Shore bus service demand. The public transportation section then 
concludes with a summary of park-and-ride facilities in the study area. 
 
Lynn bus service 
 
 The following MBTA bus routes currently serve the City of Lynn: 
 
• 424 (Eastern Avenue and Essex Street–Haymarket) 
• 424W (Eastern Avenue and Essex Street–Wonderland) 
• 426 (Central Square–Haymarket) 
• 426W (Central Square–Wonderland) 
• 429 (Central Square–Northgate Shopping Center) 
• 431 (Central Square–Neptune Towers) 
• 434 (Peabody Square–Haymarket via Goodwin Circle) 
• 435 (Liberty Tree Mall–Central Square via Peabody Square) 
• 436 (Liberty Tree Mall–Central Square via Goodwin Circle) 
• 439 (Bass Point, Nahant–Central Square) 
• 441 (Marblehead–Haymarket via Paradise Road) 
• 441W (Marblehead–Wonderland via Paradise Road) 
• 442 (Marblehead–Haymarket via Humphrey Street) 
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• 442W (Marblehead–Wonderland via Humphrey Street) 
• 448 (Marblehead–Logan Airport and Downtown Crossing via Paradise Road) 
• 449 (Marblehead–Logan Airport and Downtown Crossing via Humphrey Street) 
• 450 (Salem Depot–Downtown Crossing via Highland Avenue) 
• 450W (Salem Depot–Wonderland via Highland Avenue) 
• 455 (Salem Depot–Haymarket via Loring Avenue) 
• 455W (Salem Depot–Wonderland via Loring Avenue) 
• 456 (Salem Depot–Central Square via Highland Avenue) 
• 459 (Salem Depot–Logan Airport and Downtown Crossing via Loring Avenue) 
 
Currently, bus service between Central Square in Lynn and the Wonderland Blue Line 
terminal in Revere is provided by Routes 426W, 441, 442, 441W, 442W, and 455W. The 440-
series routes use the fastest and most direct alignment, via the Lynnway and North Shore Road 
(Route 1A). Routes 426W and 455W use longer and slower alignments with more intermediate 
stops. For purposes of time comparisons with commuter rail, it is reasonable to assume that most 
passengers using a combination of bus and Blue Line to travel from Central Square to downtown 
Boston will ride one of the 440-series routes. 
 
In downtown Boston, the Blue Line has four stations: Aquarium, State, Government Center, 
and Bowdoin. For passengers taking buses from Central Square to Wonderland and continuing to 
Boston on the Blue Line, average elapsed times from arrival in Central Square to arrival at these 
stations range from 44 to 48 minutes. 
 
Several MBTA express bus routes run through from Lynn to Boston, but they have longer 
travel times than either commuter rail or a combination of bus and Blue Line. Furthermore, 
travel times on all of the express routes are subject to significant traffic delays. 
 
With respect to headways, through buses to Boston on Routes 441 and 442 depart Central 
Square at a combined interval of every 30 minutes in the AM peak. Route 455 also provides 
through service from Central Square to Boston, but uses a slower alignment than Routes 441 and 
442. On Route 455, the AM peak scheduled time from Central Square to Haymarket is 15 
minutes longer than that of Routes 441 and 442, and Route 455 runs only once hourly. Route 459 
provides service from Central Square to Downtown Crossing. During AM peak hours, the 
scheduled time between these points is 14 minutes longer than that of Routes 441 and 442 
between Central Square and Haymarket. Like Route 455, Route 459 ran only once hourly in the 
AM peak in Spring 2005. 
 
Passengers accessing transit services at Central Square by private transportation can plan 
their arrivals to minimize waiting times for bus or commuter rail departures. Passengers arriving 
by feeder bus can plan on connections only as close as those offered by the bus schedules. As 
scheduled in Spring 2005, most bus trips arriving in Central Square make closer connections 
with buses to Wonderland than with commuter rail trains to Boston. 
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Swampscott bus service 
 
The following MBTA bus routes currently run through Swampscott. They originate in either 
Marblehead or Salem, and are destined for Wonderland Station or downtown Boston: 
 
• 441 (Marblehead–Haymarket via Paradise Road) 
• 441W (Marblehead–Wonderland via Paradise Road) 
• 442 (Marblehead–Haymarket via Humphrey Street) 
• 442W (Marblehead–Wonderland via Humphrey Street) 
• 448 (Marblehead–Logan Airport and Downtown Crossing via Paradise Road) 
• 449 (Marblehead–Logan Airport and Downtown Crossing via Humphrey Street) 
• 455 (Salem Depot–Haymarket via Loring Avenue) 
• 455W (Salem Depot–Wonderland via Loring Avenue) 
• 459 (Salem Depot–Logan Airport and Downtown Crossing via Loring Avenue) 
 
None of the routes serve the Swampscott commuter rail station directly. On Routes 455, 
455W, and 459 the nearest point to Swampscott Station is about 750 feet away at Essex Street 
and Essex Avenue, about a three-minute walk. On Routes 441, 441W, and 448, the nearest point 
to Swampscott Station is about one-quarter mile away at Paradise Road and Pine Street, a five-
minute walk. 
 
Because of street layout, diverting buses to serve Swampscott Station directly would increase 
travel times slightly for passengers traveling past the station but not transferring to trains at 
Lynn. Swampscott Station is currently served by all of the same trains that stop at Lynn. The 
scheduled train time between the Lynn and Swampscott stations is three minutes on almost all 
trips. 
 
Historically, bus routes running on Essex Street have never made a side diversion to bring 
them closer to Swampscott Station. From January to June 1989, most inbound AM peak trips and 
some outbound PM peak trips on Routes 441 and 442 did make a side diversion to Swampscott 
Station via Burrill Street, Railroad Avenue, and Pine Street. However, published bus schedules 
did not show bus or train times at the station, and published train schedules did not mention the 
bus service at all. Few, if any, riders took advantage of the diversion to transfer between trains 
and buses. 
 
Because of winding roads and steep hills, few streets in Swampscott other than those 
currently included in MBTA bus routes would be suitable for operation of full-size buses. 
 
Salem bus service 
 
MBTA bus routes serving Salem Depot are: 
 
• 450 (Salem Depot–Haymarket) 
• 450W (Salem Depot–Wonderland) 
• 451 (North Beverly–Salem Depot) 
• 455 (Salem Depot–Haymarket via Central Square, Lynn) 
• 455W (Salem Depot–Wonderland via Central Square, Lynn) 
• 456 (Salem Depot–Central Square, Lynn via Highland Avenue) 
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 • 459 (Salem Depot–Downtown Crossing via Logan Airport) 
• 465 (Liberty Tree Mall–Salem Depot) 
• 468 (Danvers Square–Salem Depot) 
 
All of these routes can be used for local travel within Salem and adjoining communities that 
they run through. Routes 450, 455, and 459 run through to points in downtown Boston. Routes 
450W and 455W provide connections with the Blue Line at Wonderland Station for Boston 
travel. Routes 451, 456, 465, and 468 require transfers either to other buses or to commuter rail 
for Boston trips. 
 
For travel to Boston from the immediate vicinity of Salem Depot, commuter rail is faster 
than any of the bus routes. During AM peak hours, scheduled bus times on Route 450 from 
Salem Depot to Haymarket Station in Boston range from 47 to 59 minutes, and service runs on 
fixed 30-minute headways. Route 455 has only two inbound AM peak trips, one hour apart, with 
scheduled times of 77 and 82 minutes to Haymarket. Route 459 has three inbound AM peak trips 
at hourly intervals, alternating with Route 455 trips. 
 
Another alternative for passengers starting from points on Route 455/459 in Salem is to take 
Route 455W to Wonderland and transfer to the Blue Line. Route 455W has six inbound AM 
peak trips, with scheduled times to Wonderland ranging from 46 to 60 minutes. For passengers 
transferring to the Blue Line, the additional time to reach State Station in downtown Boston 
would be about 21 minutes, making a total of about 74 minutes from Salem Depot. This is more 
than twice as long as the average scheduled commuter rail time of 32 minutes from Salem Depot 
to North Station. However, the locations of Blue Line stations in downtown Boston provide 
general egress time savings of about 10 minutes compared with those from commuter rail at 
North Station. 
 
Salem Depot is located near the north side of the City of Salem, technically outside the study 
area for this study. Access to it from much of the city requires traveling in the opposite direction 
from Boston. This makes the buses more time-competitive with trains from points further away 
from Salem Depot. Bus and train arrival and departure times at Salem Depot are not intentionally 
coordinated at this time. Within Salem, Routes 455 and 459 follow the same alignment, so a 
passenger using either route for a connection to Salem Depot does not have to be concerned with 
which route the bus is on. 
 
Route 451 connects directly with commuter rail both at Salem Depot and at North Beverly 
Depot, but does not run close enough to Beverly Depot to allow convenient transfers there. Only 
one inbound trip is scheduled to arrive at Salem Depot in time to connect with an AM peak 
commuter rail trip to Boston. Two outbound trips on Route 451 can be used to connect with 
inbound trains at North Beverly, with one requiring a wait there of 20 minutes and the other a 
wait of four minutes. 
 
Both inbound AM peak trips on Route 468 can be used for commuter rail connections at 
Salem Depot, with scheduled wait times there of 15 and 12 minutes. Including the times on the 
connecting trains, total times from bus arrival at Salem Depot to train arrival at Boston would be 
43 and 45 minutes. Even if bus connections to Boston are provided with no waiting time (which 
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they are not) none of the direct routings or Blue Line transfer routings would be as fast as the 
commuter rail transfers. 
 
Summary of study area bus service 
 
The study area bus routes have been reviewed in this memorandum with respect to 
established standards of service performance—frequency, passenger load, and on-time 
adherence. Data on bus service performance are from 2003–2005, and Table D-4 is a summary 
of which study area bus routes fail to meet the standards. Noteworthy from this table is that 
every bus route fails in at least one of the three performance standards, with none of the routes 
meeting the on-time adherence standard. 
 
North Shore Bus Service Demand 
 
Service demand indicators for each Mid–North Shore study area bus route are presented in 
Table D-5. They are expressed in terms of each route’s ridership totals for weekdays, Saturdays, 
and Sundays. 
 
As the table shows, Routes 426, 429, 442, 450, 455, and 459 have the highest weekday 
ridership. Demand declines by about one-half to one-third on Saturday, with only the Saturday 
Route 455(W) actually exceeding its weekday ridership. Demand continues to decline slightly 
from Saturday to Sunday, with only Route 442(W) maintaining approximately the same level of 
ridership throughout the weekend. 
 
In addition, Table D-5 shows that the average subsidy per passenger (the net cost, or total 
cost minus fare revenue divided by ridership) is generally lower on routes with greater ridership. 
About half of the routes serving the Mid-North Shore have subsidies at or below $4.00 per 
passenger. The five most heavily traveled routes in the study area–Routes 426, 429, 442, 455, 
and 459–receive five of the six smallest subsidies. Only Route 434, with a subsidy per passenger 
of $0.39, comes close to breaking even. Routes 439 and 468, the two routes with the smallest 
ridership totals, receive the two largest subsidies per passenger, $15.13 and $9.93, respectively. 
 
Many riders on the bus network use it to connect to other buses or to the subway or 
commuter rail network. On express routes, such as Routes 424, 426, 434, 450, and 455 that serve 
downtown Boston, it is not surprising that the largest percentage of riders are either boarding or 
alighting at Haymarket Station as they transfer to or from the subway network. Wonderland 
Station also acts as a major transfer point between the bus and subway networks, as several 
routes originate or terminate directly at the Blue Line station. 71% of Route 424W inbound 
passengers alight at Wonderland Station; 53% of Route 449 outbound passengers board here. On 
the weekends, Wonderland attracts an even greater percentage of total riders. Another common 
location for riders to board or alight is the Lynn Central Square commuter rail station. For Route 
436, 31% of inbound and 46% of outbound passengers board and alight, respectively, from the 
Lynn Central Square Station. 
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TABLE D-4
MID-NORTH SHORE SUBREGIONAL TRANSPORTATION STUDY
MBTA Bus Service: Summary of Failures to Meet Performance Standards
Bus Frequency Standards                                            Load Standards  
Rte Peak period headway: Off-peak period headway: Midday School/Peak period Off-peak period Adherence Standard
No. every 30 min. every 60 min. Max.: 1.4 passengers per seat Max.: 1.0 passengers per seat (all day)*
424 --- --- --- --- 20% inb., 25% outb.; FAILS weekdays
426 --- --- --- --- 20% inb., 20% outb.; FAILS weekdays
--- --- --- --- 18% inb., 21% outb.; FAILS Saturdays
--- --- --- --- 44% inb., 21% outb.; FAILS Sundays
429 --- --- --- --- 31% inb., 39% outb.; FAILS weekdays
--- --- --- --- 20% inb., 20% outb.; FAILS Saturdays
--- --- --- --- 22% inb., 11% outb.; FAILS Sundays
431 Every 104 mins.; FAILS AM pk --- --- --- 15% inb., 11% outb.; FAILS weekdays
Every 60 mins.; FAILS PM pk --- --- --- 10% inb., 11% outb.; FAILS Saturdays
--- --- --- --- 43% inb., 64% outb.; FAILS Sundays
434 --- --- --- --- 0% inb., 0% outb.; FAILS weekdays
435 Every 45 mins.; FAILS AM pk Every 120 mins.; FAILS Sundays --- 1.1 pass./seat; FAILS Sat. eve. inb. 29% inb., 6% outb.; FAILS weekdays
 Every 60 mins.; FAILS PM pk --- --- 1.05 pass./seat; FAILS Sat. AM outb. 60% inb., 7% outb.; FAILS Saturdays
 --- --- --- 1.05 pass./seat; FAILS Sun. mid'y outb. 50% inb., 25% outb.; FAILS Sundays
436 Every 60 mins.; FAILS PM pk Every 120 mins.; FAILS Sundays --- --- 52% inb., 47% outb.; FAILS weekdays
 --- --- --- --- 36% inb., 45% outb.; FAILS Saturdays
 --- --- --- --- 50% inb., 17% outb.; FAILS Sundays
439 Every 41 mins.; FAILS AM pk --- --- --- 36% inb., 25% outb.; FAILS weekdays
441 --- --- --- 1.08 pass./seat; FAILS Sat. mid'y inb. 25% inb., 33% outb.; FAILS weekdays
 --- --- --- --- 15% inb., 38% outb.; FAILS Saturdays
 --- --- --- --- 30% inb., 20% outb.; FAILS Sundays
442 --- --- 1.63 pass./seat; FAILS PM peak outb. --- 29% inb., 28% outb.; FAILS weekdays
 --- --- --- --- 32% inb., 37% outb.; FAILS Saturdays
448 Every 60 mins.; FAILS AM pk --- --- --- 0% inb., 0% outb.; FAILS weekdays
Every 60 mins.; FAILS PM pk --- --- --- ---
* Adherence Standard = 75% of all trips must (a) depart not less than 0 and not more than 3 minutes of scheduled departure, and 
(b) arrive not less than 3 and not more than 5 minutes of scheduled arrival
(ReS, 060827, PublTrnsStds&Perf.xls)
TABLE D-4 (cont.)
MID-NORTH SHORE SUBREGIONAL TRANSPORTATION STUDY
MBTA Bus Service: Summary of Failures to Meet Performance Standards (cont.)
Bus Frequency Standards                                            Load Standards  
Rte Peak period headway: Off-peak period headway: Midday School/Peak period Off-peak period Adherence Standard
No. every 30 min. every 60 min. Max.: 1.4 passengers per seat Max.: 1.0 passengers per seat (all day)*
449 Every 60 mins.; FAILS AM pk --- --- --- 0% inb., 33% outb.; FAILS weekdays
Every 60 mins.; FAILS PM pk --- --- --- ---
450 --- --- 1.45 pass./seat; FAILS PM peak outb. --- 23% inb., 13% outb.; FAILS weekdays
 --- --- --- --- 29% inb., 20% outb.; FAILS Saturdays
451 Every 60 mins.; FAILS AM pk --- --- --- 46% inb., 8% outb.; FAILS weekdays
--- --- --- --- 20% inb., 40% outb.; FAILS Saturdays
455 --- --- --- 1.15 pass./seat; FAILS Sat. PM inb. 0% inb., 6% outb.; FAILS weekdays
 --- --- --- --- 33% inb., 21% outb.; FAILS Saturdays
456 --- --- --- --- 14% inb., 11% outb.; FAILS weekdays
459 Every 60 mins.; FAILS AM pk --- --- --- 6% inb., 31% outb.; FAILS weekdays
Every 60 mins.; FAILS PM pk --- --- --- ---
465 --- --- --- --- 45% inb., 60% outb.; FAILS weekdays
--- --- --- --- 18% inb., 9% outb.; FAILS Saturdays
468 Every 61 mins.; FAILS AM pk --- --- --- 50% inb.; FAILS weekdays
Every 5\0 mins.; FAILS PM pk --- --- --- ---
* Adherence Standard = 75% of all trips must (a) depart not less than 0 and not more than 3 minutes of scheduled departure, and 
(b) arrive not less than 3 and not more than 5 minutes of scheduled arrival
Source: MBTA, 2003-2005
 
(ReS, 060827, PublTrnsStds&Perf.xls)
TABLE D-5 
MID-NORTH SHORE SUBREGIONAL TRANSPORTATION STUDY 
MBTA Bus Service: Weekday, Saturday, and Sunday Service Demand 
Bus Route No. Direction Total Weekday Ridership 
Total Saturday 
Ridership 
Total Sunday 
Ridership 
Subsidy per 
Passenger 
Date Last Ride-
checked 
424 Inbound Only Route 424W runs in inbound direction 
424     Outbound 88 N.A.  N.A. $2.54 Fall03
424W       Inbound 72 N.A. N.A. $2.54 Fall03
424W  Outbound Only Route 424 runs in outbound direction 
426     Inbound 555 N.A.  N.A. $1.73 Fall03
426       Outbound 920 N.A. N.A. $1.73 Fall03
426W       Inbound 143 224 213 $1.73 Fall03
426W       Outbound N.A. 280 173 $1.73 Fall03
429       Inbound 566 313 141 $4.00 Spring03
429       Outbound 599 375 179 $4.00 Spring03
431       Inbound 60 3 1 $2.78 Winter05
431       Outbound 32 0 7 $2.78 Winter05
434       Inbound 63 N.A. N.A. $0.39 Spring03
434       Outbound 17 N.A. N.A. $0.39 Spring03
435       Inbound 241 232 71 $5.64 Spring03
435       Outbound 296 281 87 $5.64 Spring03
436       Inbound 363 124 87 $4.80 Spring03
436       Outbound 323 163 82 $4.80 Spring03
439       Inbound 39 N.A. N.A. $15.13 Spring03
439       Outbound 27 N.A. N.A. $15.13 Spring03
441       Inbound 407 N.A. N.A. $2.19 Spring03
441       Outbound 465 N.A. N.A. $2.19 Spring03
441W       Inbound 148 281 197 $2.19 Spring03
441W  Outbound N.A. 244 195 $2.19 Spring03 
442       Inbound 456 N.A. N.A. $1.57 Spring03
442       Outbound 901 N.A. N.A. $1.57 Spring03
442W       Inbound 163 301 342 $1.57 Spring03
442W       Outbound N.A. 302 293 $1.57 Spring03
TABLE D-5 (cont.) 
MID-NORTH SHORE SUBREGIONAL TRANSPORTATION STUDY 
MBTA Bus Service: Weekday, Saturday, and Sunday Service Demand 
Bus Route No. Direction Total Weekday Ridership 
Total Saturday 
Ridership 
Total Sunday 
Ridership 
Subsidy per 
Passenger 
Date Last Ride-
checked 
448      Inbound 62 N.A. N.A. $4.55 Spring03
448       Outbound 57 N.A. N.A. $4.55 Spring03
449       Inbound 78 N.A. N.A. $5.01 Spring03
449       Outbound 60 N.A. N.A. $5.01 Spring03
450       Inbound 630 N.A. N.A. $1.82 Fall03
450       Outbound 773 N.A. N.A. $1.82 Fall03
450W       Inbound 9 268 199 $1.82 Fall03
450W       Outbound N.A. 315 282 $1.82 Fall03
451       Inbound 96 51 N.A. $7.52 Winter05
451       Outbound 131 18 N.A. $7.52 Winter05
455       Inbound 676 N.A. N.A. $1.23 Fall03
455       Outbound 580 N.A. N.A. $1.23 Fall03
455W       Inbound 222 886 381 $1.23 Fall03
455W       Outbound N.A. 818 407 $1.23 Fall03
456       Inbound 51 N.A. N.A. $4.99 Spring03
456       Outbound 105 N.A. N.A. $4.99 Spring03
459       Inbound 525 N.A. N.A. $2.27 Fall03
459       Outbound 495 N.A. N.A. $2.27 Fall03
465       Inbound 115 93 N.A. $5.68 Winter05
465       Outbound 175 121 N.A. $5.68 Winter05
468       Inbound 10 N.A. N.A. $9.93 Winter05
468       Outbound 7 N.A. N.A. $9.93 Winter05
 
Source: CTPS 
 
 
 
 
 
ReS, 060827, App_D_Table_D-5 
Park-and-Ride Facilities 
 
 Numerous facilities exist in the study area and throughout the North Shore where commuters 
may park their vehicles and transfer to another mode. These park-and-ride facilities are located 
at commuter rail stations, rapid transit stations, and key roadway locations such as near highway 
interchanges and along state-numbered highways. Figure D-11 depicts these facilities, along 
with available data on capacity, utilization rates, connecting transportation services, and towns of 
origin of parked vehicles. 
 
 License plate surveys were performed by CTPS during 2005 as part of this study at the 
MBTA Lynn Central Square, Swampscott, and Salem commuter rail stations, as well as at the 
Wonderland Blue Line rapid transit station in Revere. A summary of the results from the surveys 
is shown in Table D-6. 
 
TABLE D-6 
Results of License Plate Surveys at MBTA Park-and-Ride Facilities 
Percent of Matched Vehicles (Number of Matched Vehicles) by Town of Origin 
 
Town of Origin 
Lynn Central 
Square Station
Swampscott 
Station
 
Salem Station 
Wonderland 
Station
Lynn 
Nahant 
Salem 
Marblehead 
Swampscott 
Danvers 
Peabody 
Revere 
Saugus 
36% (58 vehs)
10% (16 vehs)
9% (14 vehs)
< 5%
< 5%
< 5%
< 5%
< 5%
< 5%
10% (8 vehs)
< 5%
23% (18 vehs)
35% (28 vehs)
16% (13 vehs)
< 5%
< 5%
< 5%
< 5%
< 5% 
< 5% 
39% (106 vehs) 
5% (13 vehs) 
< 5% 
7% (19 vehs) 
18% (50 vehs) 
< 5% 
< 5% 
27% (238 vehs)
< 5%
7% (64 vehs)
11% (99 vehs)
8% (75 vehs)
< 5%
7% (61 vehs)
10% (88 vehs)
6% (50 vehs)
Matched Vehicles: 
Parked Vehicles: 
 163          (Match
 250    rate: 65%)
   79          (Match
 132    rate: 60%)
 272          (Match 
 413    rate: 66%) 
 883          (Match
1,195  rate: 74%)
Source: CTPS, 2005   
 
 From this table, it is noteworthy that just over one-third of matched vehicles at Lynn Central 
Square Station and Salem Station originate in Lynn (36%) and Salem (39%), respectively. 
However, at Swampscott Station it was observed that about one-third of the vehicles originate in 
Marblehead (35%), and only 16% originate in Swampscott (13 vehicles). In fact, it is seen that 
far more vehicles from Swampscott park at Wonderland Station (75 vehicles) than at 
Swampscott Station. This is also true of vehicles from Lynn, with 238 vehicles parked at 
Wonderland Station and only 58 at Lynn Central Square Station. 
 
 Additional information pertaining to the license plate surveys is found in Appendix D-4. 
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CTPS
BICYCLES AND PEDESTRIANS 
 
Bicycles 
 
The only active off-road bicycle/pedestrian facility in the study area is the Salem–
Marblehead Rail Trail between Salem State College and the center of Marblehead, crossing 
Route 114 near the town line at Forest River. In Salem, the trail extends southeastward about 0.5 
miles along a former railbed from Canal Street, just north of Kimball Road, across Loring 
Avenue and the College campus to Route 114 (Lafayette Street) and the Marblehead line. See 
Figure D-12 for constructed and proposed bicycle/pedestrian facilities in and surrounding the 
study area. 
 
 There are bicycle parking facilities at most of the park-and-ride locations shown above in 
Figure D-11. In the study area, there are seven bicycle parking spaces at the Lynn Central Square 
Station and ten spaces at the Salem commuter rail station. 
 
Pedestrians 
 
 The study area is a typical urban/suburban area in terms of pedestrian facilities. Most of the 
streets and arterials in the three towns have sidewalks on at least one side of the roadway. Most 
of the major intersections which CTPS was asked to study have crosswalks and are generally 
pedestrian-friendly, based on field observations. Table D-7 below lists the studied intersections, 
including current pedestrian signal phasings and timings. 
 
TABLE D-7 
Pedestrian Signal Phasings and Timings, Selected Intersections 
 
 
Town, Intersection 
 
Signalized (S) or 
Unsignalized (U)
Exclusive (E) or 
Concurrent (C) 
Pedestrian Phase 
Extent of 
Pedestrian
Phase (secs)
Lynn  
1. Route 129 (Lynnfield St) at Broadway/Parkland S C (Parkland Ave) 17 
2. Route 129 (Broadway) at Magnolia /Springvale S E 23 
3. Route 129 (Broadway) at Boston /Chestnut/Carter S E 20 
4. Route 1A (Broad St) at Market S E 28 
5. Route 1A (Broad St) at Washington/Spring S E 26 
6. Route 1A (Broad St) at Route 129 (Exchange) S C (all phases) 46 NB-SB,
21 EB 
7. Routes 1A/129 (Broad St) at Silsbee/Newhall S C (all phases) 43 NB-SB 
26 EB-WB
8. Routes 1A/129 (Broad St/Lewis St) at Chestnut/Atlantic S C (all phases) 41 NB-SB 
34EB-WB 
9. Routes 1A/129 (Lewis St) at Chatham/Aubrey U (flng beacon) — — 
10. Routes 1A/129 (Lewis St) at Ocean St/Ocean Cir S C (Ocean St) 19 
11. Routes 1A/129 (New Ocean St) at Route 129A 
(Eastern) 
S E 15 
12. Lynn Shore Dr at Nahant/Beach S E 24 
Swampscott    
13. Route 1A (Paradise Rd) at Farragut/Norfolk U — — 
14. Route 1A (Paradise Rd) at Walker U — — 
15. Essex St at Danvers S E 21 
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Route 97
Beverly Bikeway
Essex Railroad Rail Trail
Larch/Dodges ROW
North StrandEverett - Lynn
Salem-Marblehead
Peabody Bike and Greenway
Lynnfield ROW 
Endicott Street
Lowell Street 
Swampscott Spirit Trail
Sylvan Street
Tele-Com City Paths
Salem - Marblehead Rail Trail TE project
Danvers
Salem Trails
Peabody Bikeway
Peabody Bikeway
Bike-to-the-Sea ExtensionChelsea Historic Streetscape
North Suburban
Border to Boston
LYNN
PEABODY
BEVERLY
DANVERS
SAUGUS
MIDDLETON
SALEM
LYNNFIELD
WENHAM
REVERE
EVERETT
MARBLEHEAD
CHELSEA
SWAMPSCOTT
NAHANT
LEGEND
Bike/ped, constructed
Bike/ped, underway
Bike/ped, proposed
Bike on-road, underway
Bike on-road, proposed
Study area
FIGURE D-12
Bicycle & Pedestrian Facilities
Mid-North Shore
Subregional Transportation Study
 
TABLE D-7 (cont.) 
Pedestrian Signal Phasings and Timings, Selected Intersections 
 
 
Town, Intersection 
 
Signalized (S) or 
Unsignalized (U)
Exclusive (E) or 
Concurrent (C) 
Pedestrian Phase 
Extent of 
Pedestrian
Phase (secs)
Salem    
16. Route 1A (Loring Ave) at Route 114 (Lafayette)/West S E 19 
17. Jefferson Ave at Willson St/Cloutman St U (flng beacon) E 15 
18. Swampscott Rd at Aggregate Industries driveway U — — 
19. Route 1A (Paradise Rd) at Vinnin St (Vinnin Square) S E 18 
20. Vinnin St at Salem St/plaza driveway (Vinnin Square) S E 19 
21. Vinnin St at Loring Ave (Vinnin Square) S E 22 
22. Route 1A (Paradise Rd) at Loring Ave (Vinnin Square) S E 19 
23. Route 1A (Loring Ave) at Canal St/Jefferson Ave S E 19 
 
 In Task 5, it is expected that there will be recommendations to enhance conditions for 
pedestrians, such as replacing malfunctioning pedestrian buttons, improving crosswalk striping, 
and replacing concurrent pedestrian phases with exclusive phases (if warranted). 
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APPENDIX D-1 
 
TRAFFIC COUNTS AND PROJECTED TRAFFIC VOLUMES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
TABLE D-1-1
MID-NORTH SHORE SUBREGIONAL TRANSPORTATION STUDY
Traffic Counts: LYNN
   Total Pk Hr Inter-
S or MTMC or Count Counted 24-Hour      section Volume Actual AM and PM
Count Location U (*) ATR (**) Date by ADT AM Pk Hr PM Pk Hr Peak Hours
-  Route 129 (Broadway) at Parkland Ave S MTMC 2004 CTPS 3,200 3,630 7:15-8:15;  16:15-17:15
-  Route 129 (Broadway) at Magnolia/Springvale S MTMC 2004 CTPS 2,790 2,880 7:15-8:15;  16:30-17:30
-  Route 129 (Broadway) at Boston/Chestnut/Carter S MTMC 2004 CTPS 3,020 2,890 7:15-8:15;  16:30-17:30
-  Market St at State/Oxford S MTMC 2004 Beta Group, Inc. 1,510 1,890 7:45-8:45;  16:45-17:45
-  Central Ave at Munroe/Blake/Willow U MTMC 2004 Beta Group, Inc. 650 900 7:30-8:30;  16:15-17:15
-  Central Ave/Exchange St at Union St S MTMC 2004 Beta Group, Inc. 690 1,100 8:00-9:00;  16:30-17:30
-  Broad St at Market St S MTMC 2004 CTPS 2,050 2,390 7:30-8:30;  16:45-17:45
-  Broad St at Washington/Spring S MTMC 2004 Beta Group, Inc. 1,500 1,880 7:15-8:15;  17:00-18:00
-  Route 129 (Broad St) at Exchange St S MTMC 2004 CTPS 1,460 1,670 7:30-8:30;  16:30-17:30
-  Route 129 (Broad St) at Silsbee/Newhall S MTMC 2004 CTPS 1,450 1,500 7:30-8:30;  16:45-17:45
-  Route 129 (Lewis St) at Chestnut/Atlantic S MTMC 2004 CTPS 1,510 1,320 7:30-8:30;  17:00-18:00
-  Route 129 (Lewis St) at Chatham/Aubrey U MTMC 2004 CTPS 1,020 1,280 7:30-8:30;  16:30-17:30
-  Route 129 (Lewis St) at Ocean/Ocean Cir S MTMC 2004 CTPS 1,040 1,190 7:30-8:30;  17:00-18:00
-  Route 129 (New Ocean St) at Route 129A (Eastern Ave) S MTMC 2004 CTPS 1,700 1,880 7:30-8:30;  17:00-18:00
-  Lynn Shore Dr at Nahant/Beach S MTMC 2004 CTPS 2,330 2,400 7:30-8:30;  17:00-18:00
-  Route 1A at Revere line  ATR 2004 MassHighway 43,400    
1997 MassHighway 27,500
1990 MassHighway 41,900
-  Route 107 s. of Commercial St ATR 2002 MassHighway 22,600
-  Route 107 e. of Fay St ATR 1993 MassHighway 26,000
-  Route 107 w. of Fay St ATR 1993 MassHighway 26,000
-  Route 107 at Saugus line ATR 2004 MassHighway 21,300
1994 MassHighway 22,000
1988 MassHighway 24,000
-  Route 107 at Salem line ATR 1987 MassHighway 25,200
-  Route 129 e. of Bradford Rd  ATR 1995 MassHighway 27,000   
-  Route 129 w. of Bradford Rd  ATR 1995 MassHighway 28,000   
(*) S=signalized intersection;  U=unsignalized intersection
(**) MTMC=manual turning movement count (AM/PM peak hour);  ATR=automatic traffic recorder (24-hour count)
(ReS, 060827, MidNorthShoreBsCnts.xls)
 TABLE D-1-1 (cont.)
MID-NORTH SHORE SUBREGIONAL TRANSPORTATION STUDY
Traffic Counts: LYNN
   Total Pk Hr Inter-
S or MTMC or Count Counted 24-Hour      section Volume Actual AM and PM
Count Location U (*) ATR (**) Date by ADT AM Pk Hr PM Pk Hr Peak Hours
-  Route 129 w. of Millard Ave  ATR 2004 MassHighway 28,900
 ATR 1995 MassHighway 30,000
-  Millard Ave e.. of Route 129  ATR 1995 MassHighway 7,100
-  Ashland St e. of Boston St ATR 2001 MassHighway 3,500
-  Cottage St e. of Boston St  ATR 2001 MassHighway 7,000
-  Eastern Ave between Ocean St and Lynn Shore Dr  ATR 2001 MassHighway 13,400
-  Spencer St e. of Boston St  ATR 2001 MassHighway 8,300
-  Summer St e. of Boston St  ATR 2001 MassHighway 11,500
-  Summer St n. of Summer St Place  ATR 2001 MassHighway 9,200
-  Lynn Shore Dr s. of Eastern Ave  ATR 2004 MassHighway 25,400
-  Route 129 (Broad St) e. of Union St  ATR 2004 Beta Group, Inc. 19,300
-  Union St n. of Central St  ATR 2004 Beta Group, Inc. 12,200
         
        
         
         
      
    
   
   
      
(*) S=signalized intersection;  U=unsignalized intersection
(**) MTMC=manual turning movement count (AM/PM peak hour);  ATR=automatic traffic recorder (24-hour count)
(ReS, 060827, MidNorthShoreBsCnts.xls)
 TABLE D-1-2
MID-NORTH SHORE SUBREGIONAL TRANSPORTATION STUDY
Traffic Counts: SWAMPSCOTT
   Total Pk Hr Inter-
S or MTMC or Count Counted 24-Hour      section Volume Actual AM and PM
Count Location U (*) ATR (**) Date by ADT AM Pk Hr PM Pk Hr Peak Hours
-  Route 1A (Paradise Rd) at Farragut/Norfolk U MTMC 2004 CTPS 1,490 1,430 7:30-8:30;  16:45-17:45
-  Route 1A (Paradise Rd) at Walker Rd U MTMC 2004 CTPS 1,870 1,780 7:30-8:30;  16:00-17:00
-  Essex St at Danvers Rd S MTMC 2004 CTPS 2,170 2,610 7:30-8:30;  17:00-18:00
-  Essex St at Burrill St U MTMC 2002 GPI 1,460 1,120
-  Essex St at Burpee Rd U MTMC 2002 GPI 1,380 1,060
-  Essex St at The Greenway U MTMC 2002 GPI 1,230 960
-  Route 129 e. of Monument Ave  ATR 2004 MassHighway 19,200
1988 MassHighway 25,200
-  Reddington St between Highland St and Rockland St  ATR 2001 MassHighway 3,100   
   1998 MassHighway 3,800   
   1992 MassHighway 2,500   
   1989 MassHighway 2,500
-  Route 1A (New Ocean St) s. of Burrill St  ATR 2004 MassHighway 15,100   
-  Essex St s. of Danvers Rd  ATR 2004 MassHighway 22,900
-  Essex St e. of Burrill St  ATR 2002 GPI 14,250
-  Burrill St s. of Essex St  ATR 2002 GPI 7,400
         
      
        
        
         
(*) S=signalized intersection;  U=unsignalized intersection
(**) MTMC=manual turning movement count (AM/PM peak hour);  ATR=automatic traffic recorder (24-hour count)
(ReS, 060827, MidNorthShoreBsCnts.xls)
TABLE D-1-3
MID-NORTH SHORE SUBREGIONAL TRANSPORTATION STUDY
Traffic Counts: SALEM
   Total Pk Hr Inter-
S or MTMC or Count Counted 24-Hour      section Volume Actual AM and PM
Count Location U (*) ATR (**) Date by ADT AM Pk Hr PM Pk Hr Peak Hours
-  Rt 1A (Loring Ave) at Rt 114 (Lafayette St)/West Ave S MTMC 2004 CTPS 2,250 2,230 7:30-8:30;  16:30-17:30
-  Jefferson Ave at Willson/Cloutman U MTMC 2004 CTPS (flashing beacon) 1,880 2,000 7:15-8:15;  16:15-17:15
-  Swampscott Rd at Aggregate Industries driveway U MTMC 2004 CTPS 1,360 --  7:45-8:45;          --
-  Rt 1A (Loring Ave) at Canal/Jefferson S MTMC 2004 VHB 2,680 2,970 7:30-8:30;  16:30-17:30
-  Rt 107 (Highland Ave) at Wal*Mart driveway S MTMC 1998 GPI 1,480 2,220
-  Rt 107 (Highland Ave) at Old Village Drive S MTMC 1998 GPI 1,560 2,270
-  Rt 107 (Highland Ave) at Ravenna Ave/Barnes Rd S MTMC 1998 GPI 1,620 2,220
-  Rt 107 (Highland Ave) at Swampscott Rd/DiPietro Rd S MTMC 1998 GPI 2,130 2,870
-  Rt 107 (Highland Ave) at Marlborough Rd/Traders Way S MTMC 1998 GPI 2,520 3,500
-  Rt 107 (Highland Ave) at Hawthorne Shopping Ctr Dvwy S MTMC 1998 GPI 1,650 2,270
-  Rt 107 (Highland Ave) at Willson St/Cherry Hill Ave S MTMC 1998 GPI 1,810 2,400
-  Rt 1A (Paradise Road) at Vinnin Street S MTMC 2005 CTPS 2,500 2,750 7:30-8:30;  17:00-18:00
-  Vinnin Street at Salem Street S MTMC 2005 CTPS 1,560 1,710 7:30-8:30;  17:00-18:00
-  Vinnin Street at Loring Avenue S MTMC 2005 CTPS 1,280 1,490 8:00-9:00;  16:45-17:45
-  Rt 1A (Paradise Road) at Loring Avenue S MTMC 2005 CTPS 1,590 2,160 8:00-9:00;  16:45-17:45
-  Route 1A (Loring Ave) s. of Jefferson Ave  ATR 2004 MassHighway 27,500
 1988 MassHighway 26,600
-  Vinnin St between Salem St and Route 1A  ATR 1996 MassHighway 16,980    (<=== ADT estimated from 11-hr counts)
1988 MassHighway 12,900
-  Rt 1A/Rt 114 (Lafayette St) s. of Forest/Clifton  ATR 2004 MassHighway 22,400
-  Route 114 (Lafayette St) at Marblehead line  ATR 2004 MassHighway 17,800
 2001 MassHighway 18,900
1998 MassHighway 23,300
1995 MassHighway 20,000
-  Canal St n. of Route 1A (Loring Ave)  ATR 2004 VHB 16,200
-  Route 107 (Highland Ave) s. of Barnes Rd  ATR 1998 GPI 27,000
-  Route 107 (Highland Ave) s. of Willson St  ATR 1998 GPI 26,400
(*) S=signalized intersection;  U=unsignalized intersection
(**) MTMC=manual turning movement count (AM/PM peak hour);  ATR=automatic traffic recorder (24-hour count)
(ReS, 060827, MidNorthShoreBsCnts.xls)
 PROJECTED TRAFFIC VOLUMES 
 
North Shore communities experienced low to moderate levels of growth in population and 
employment between 1990 and 2000. Population in the nine cities and towns in the greater Mid–
North Shore study area combined grew by an aggregate +6.0% (330,700 to 350,600), an overall 
average of +0.59% per year. At the same time, total employment in these communities grew by 
+3.9% (132,000 to 137,100), or +0.38% per year (see Table D-1-4).1
 
 As seen from the MAPC forecasts in Table D-1-4 it is expected that population and 
employment levels will continue to grow on the North Shore, albeit at a decreased rate. Total 
population in the nine communities is expected to increase between 2000 and 2010 from 350,600 
to 367,400 (+4.8%), or +0.47% per year, and between 2000 and 2030 from 350,600 to 382,700 
(+9.1%), or +0.29% per year. Employment levels are projected to grow between 2000 and 2010 
from 137,100 to 140,900 (+2.8%), or +0.28% per year, and between 2000 and 2030 from 
137,100 to 145,900 (+6.4%), or +0.21% per year. 
 
Study area traffic levels have shown varied growth (–2.6% to +3.5% per year) during the 
past two decades, depending on location. The following summarizes some of the trends in 
available daily volumes, by community. 
 
 Location             Year ADT
 Lynn 
 1. Route 1A at Revere line        1990 41,900 \ 
                1997 27,500   (+0.3% per year) 
                2004 43,400 / 
 2. Route 107 at Saugus line        1988 24,000 \ 
                1994 22,000   (–0.7% per year) 
                2004 21,300 /
 3. Route 129 west of Millard Ave      1995 30,000 \ (–0.4% per year) 
               2004 28,900 / 
 Swampscott 
 4. Route 129 east of Monument Ave      1988 25,200 \ (–1.7% per year) 
                2004 19,200 / 
 5. Reddington St betw. Highland St and Rockland St 1989   2,500 \ 
                1992   2,500   (+1.8% per year) 
                1998   3,800  / 
                2001   3,100 / 
 Salem 
 6. Route 1A (Loring Ave) south of Jefferson Ave  1988 26,600 \ (+0.2% per year) 
                2004 27,500 / 
 7. Route 1A north of Webb St       1999 28,300 \ (+3.5% per year) 
                2002 31,400 / 
 
                                            
1 Sources: the Web sites of Commonwealth of Massachusetts, Division of Employment and Training (ES-202 
Series), 2004 (http://www.detma.org/lmi/local/Lynn.html ; /Swampsco.html; /Salem.html; etc.); MAPC, Population 
and Employment Projections, January 2006 (www.mapc.org). 
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TABLE D-1-4       (ReS, 060827, MidNoShoreFUTVOLS.xls)
Projected Growth in Population and Employment in the Mid-North Shore Study Area: 2000 to 2030
Projected Population (based on MAPC trends)
City/ 2000 Change per Change per Change per  Change per
Town (U.S. Census) year from '90 2010 year from '00 2020 year from '00 2030 year from '00
Lynn 89050 0.92% 92161 0.34% 94277 0.29% 95931 0.25%
Swampscott 14413 0.55% 14883 0.32% 15251 0.28% 15529 0.25%
Salem 40407 0.59% 44082 0.87% 44902 0.53% 45500 0.40%
Study Area 143870 0.79% 151126 0.49% 154430 0.35% 156960 0.29%
Beverly 39903 0.44% 41084 0.29% 42047 0.26% 42768 0.23%
Danvers 24996 0.33% 26377 0.54% 27061 0.40% 27387 0.30%
Marblehead 20377 0.20% 20864 0.24% 21237 0.21% 21504 0.18%
Peabody 48131 0.23% 52153 0.81% 53712 0.55% 54994 0.45%
Revere 47284 1.00% 48870 0.33% 50114 0.29% 51055 0.26%
Saugus 26077 0.20% 26905 0.31% 27550 0.28% 28035 0.24%
9 Towns 350638 0.59% 367379 0.47% 376151 0.35% 382703 0.29%
Projected Employment (based on MAPC trends)
City/ 2000 Change per Change per Change per  Change per
Town (U.S. Census) year from '90 2010 year from '00 2020 year from '00 2030 year from '00
Lynn 25376 -1.62% 25253 -0.05% 25116 -0.05% 24979 -0.05%
Swampscott 3436 2.25% 3520 0.24% 3580 0.21% 3624 0.18%
Salem 17387 -1.11% 17116 -0.16% 16865 -0.15% 16631 -0.15%
        
Study Area 46199 -1.19% 45889 -0.07% 45561 -0.07% 45234 -0.07%
        
Beverly 18479 2.10% 19326 0.45% 19933 0.38% 20412 0.33%
Danvers 21551 -0.05% 23022 0.66% 24148 0.57% 25063 0.50%
Marblehead 4650 1.28% 4708 0.12% 4741 0.10% 4759 0.08%
Peabody 26295 2.23% 27521 0.46% 28456 0.40% 29198 0.35%
Revere 8763 0.71% 8977 0.24% 9134 0.21% 9249 0.18%
Saugus 11137 1.20% 11505 0.33% 11766 0.28% 11965 0.24%
        
9 Towns 137074 0.38% 140948 0.28% 143739 0.24% 145880 0.21%
  8. Route 114 (Lafayette St) at Marblehead line   1989 26,500 \ 
                1992 22,000  \ 
                1995 20,000   (–2.6% per year) 
                1998 23,300   / 
                2001 18,900  / 
                2004 17,800 / 
 Danvers 
 9. Route 1 at Peabody line        1989 37,400 \ 
                1992 40,400   (+0.3% per year) 
                1996 47,200  / 
                1999 38,400 / 
 10. Route 114 east of Route 1       1990 36,000 \ 
                1993 33,000   (–0.4% per year) 
                1998 33,300  / 
                1999 34,700 / 
 Revere 
 11. Route 1A 0.3 km north of Boston line    1990 46,100 \ 
       (continuous MassHighway counting station #8087) 1997 52,000   (+2.0% per year) 
                2000 51,900  / 
                2004 60,900 / 
 12. Route 60 east of Copeland Circle      1990 52,600 \ (–1.8% per year) 
                1997 46,300 / 
 13. Route 107 north of Brown Circle      1990 25,900 \ (–2.6% per year) 
                1997 21,600 / 
 Saugus 
 14. Route 1 north of Lynn Fells Parkway     1990 107,100 \ 
                1996 131,500   (+0.5% per year) 
                1999   83,600  / 
                2004 114,800 / 
 Source: MassHighway Traffic Volumes 
 
 Based on the population and employment forecasts in Table D-1-4, and on the historical 
daily traffic data shown above, it is expected that traffic in the Greater Mid–North Shore 
communities will grow only marginally in the foreseeable future. Therefore, this study assumes, 
based on the available information, that there will be an average of +0.25% per year growth in 
daily traffic in the study area. 
 
 The study also assumes the same +0.25% per year growth for the AM and PM peak hours, 
respectively, for the purpose of intersection LOS analysis. This rate may be conservative, since 
peak hour traffic levels are already at or near capacity at a number of intersections analyzed. The 
transportation improvements recommended in this study are all considered to be short-range, i.e., 
implemented within 10 years. Therefore, intersections were analyzed for operational LOS using 
projected traffic volumes to the year 2015, grown from existing volumes at +0.25% per year. 
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APPENDIX D-2 
 
TRUCK DATA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 TRUCK DATA 
 
 The primary source of information on the level of truck traffic in the study area was MTMCs. 
The following table summarizes, by community, the percentage of trucks in the traffic stream in 
the AM and PM peak periods: 
 
           TABLE D-2-1 
       Percent Trucks at Key Study Area Intersections 
 
         % Trucks    % Trucks 
Study Area Community    AM Peak Period  PM Peak Period        Source 
Lynn 
Rte 129 (Broadway) at Parkland      3.6     2.3     CTPS 
Rte 129 (Broadway) at Magnolia/Springvale    3.5     2.0     CTPS 
Rte 129 (Broadway) at Boston/Chestnut     4.9     2.3     CTPS 
Rte 1A (Broad) at Market        5.7     2.5     CTPS 
Rte 1A (Broad) at Washington/Spring     3.1     1.1     Beta Group, Inc. 
Rte 1A (Broad) at Exchange       4.7     2.8     CTPS 
Rte 1A (Lewis) at Chatham/Aubrey     6.7     5.5     CTPS 
Rte 1A (Lewis) at Ocean St/Ocean Cir     6.4     2.9     CTPS 
Rte 1A (New Ocean) at Eastern      4.7     1.9     CTPS 
Lynn Shore Dr* at Nahant        1.1     0.7     CTPS 
Swampscott 
Rte 1A (Paradise) at Farragut/Norfolk     3.2     1.4     CTPS 
Rte 1A (Paradise) at Walker       2.7     1.1     CTPS 
Essex at Danvers/Eastman        6.6     1.8     CTPS 
Salem 
Rte 1A (Loring) at Rte 114 (Lafayette)/West   4.3     1.8     CTPS 
Jefferson at Willson/Cloutman       3.0     1.2     CTPS 
Swampscott Rd at Aggregate Industries   10.0     N.A.    CTPS 
Rte 1A (Paradise) at Vinnin       4.6     1.5     CTPS 
Vinnin at Salem          7.4     1.0     CTPS 
Vinnin at Loring          4.4     1.8     CTPS 
Rte 1A (Loring) at Jefferson/Canal      1.2     1.1     Vanasse Hangen 
                      Brustlin, Inc. 
 
       
* Lynn Shore Drive is under Massachusetts Department of Conservation and Recreation (DCR) jurisdiction. 
   Trucks are typically not allowed on DCR facilities. 
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INTERSECTION VEHICLE CRASH DATA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 TABLE D-3-1 
Summary of Mass. Registry Vehicle Crash Data (1/1/1999–12/31/2001) 
Route 129 (Lynnfield St) at Broadway/Parkland Ave, Lynn 
(SIGNALIZED) 
 1999 2000 2001 
Collision Type Single Vehicle Crash 0 0 0
 Rear End 7 9 13
 Angle 9 10 7
 Sideswipe, same direction 0 0 0
 Sideswipe, opposite direction 0 0 0
 Head On 0 0 1
 Other/Unknown 3 6 3
 Total 19 25 24
Severity Property Damage 15 18 13
 Personal Injury 4 6 9
 Fatality 0 0 0
 Other/Unknown 0 1 2
Time of Day 7:00–9:00 AM 7 3 7
 4:00–6:00 PM 5 2 6
 Other  7 20 11
Day of Week Mon-Fri 14 21 20
 Sat-Sun 5 4 4
Pavement Conditions Dry 16 20 17
 Wet 2 5 5
 Ice/Snow 0 0 0
 Other/Unknown 1 0 2
Light Conditions Daylight 16 19 15
 Dawn or Dusk 0 4 3
 Dark-Lighted 2 2 5
 Dark-No lights 0 0 0
 Other/Unknown 1 0 1
Weather Conditions Clear 15 19 17
 Rainy/Foggy/Cloudy 3 6 6
 Snow/Sleet 0 0 0
 Other/Unknown 1 0 1
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 TABLE D-3-2 
Summary of Mass. Registry Vehicle Crash Data (1/1/1999–12/31/2001) 
Route 129 (Broadway) at Magnolia Ave/Springvale Ave, Lynn 
(SIGNALIZED) 
 1999 2000 2001 
Collision Type Single Vehicle Crash 0 0 0
 Rear End 0 1 2
 Angle 3 3 4
 Sideswipe, same direction 0 0 0
 Sideswipe, opposite direction 0 0 0
 Head On 0 0 0
 Other/Unknown 1 4 3
 Total 4 8 9
Severity Property Damage 4 5 7
 Personal Injury 0 3 2
 Fatality 0 0 0
 Other/Unknown 0 0 0
Time of Day 7:00–9:00 AM 1 2 4
 4:00–6:00 PM 0 1 1
 Other  3 5 4
Day of Week Mon-Fri 4 6 7
 Sat-Sun 0 2 2
Pavement Conditions Dry 3 5 7
 Wet 1 1 0
 Ice/Snow 0 0 0
 Other/Unknown 0 2 2
Light Conditions Daylight 3 6 6
 Dawn or Dusk 0 1 0
 Dark-Lighted 2 0 2
 Dark-No lights 0 0 0
 Other/Unknown 0 1 1
Weather Conditions Clear 3 5 8
 Rainy/Foggy/Cloudy 1 2 0
 Snow/Sleet 0 0 0
 Other/Unknown 0 1 1
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 TABLE D-3-3 
Summary of Mass. Registry Vehicle Crash Data (1/1/1999–12/31/2001) 
Route 129 (Broadway) at Boston St/Chestnut St/Carter Rd, Lynn 
(SIGNALIZED) 
 1999 2000 2001 
Collision Type Single Vehicle Crash 0 0 0
 Rear End 13 3 2
 Angle 4 3 3
 Sideswipe, same direction 0 0 0
 Sideswipe, opposite direction 0 0 0
 Head On 0 0 0
 Other/Unknown 7 4 3
 Total 24 10 8
Severity Property Damage 11 6 6
 Personal Injury 11 4 2
 Fatality 0 0 0
 Other/Unknown 2 0 0
Time of Day 7:00–9:00 AM 2 1 1
 4:00–6:00 PM 8 1 3
 Other  14 8 4
Day of Week Mon-Fri 20 8 6
 Sat-Sun 4 2 2
Pavement Conditions Dry 17 9 5
 Wet 5 1 3
 Ice/Snow 0 0 0
 Other/Unknown 2 0 0
Light Conditions Daylight 13 7 7
 Dawn or Dusk 3 1 1
 Dark-Lighted 7 2 0
 Dark-No lights 0 0 0
 Other/Unknown 1 0 0
Weather Conditions Clear 16 9 4
 Rainy/Foggy/Cloudy 4 1 4
 Snow/Sleet 1 0 0
 Other/Unknown 3 0 0
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 TABLE D-3-4 
Summary of Mass. Registry Vehicle Crash Data (1/1/1999–12/31/2001) 
Route 1A (Broad St) at Market St, Lynn 
(SIGNALIZED) 
 1999 2000 2001 
Collision Type Single Vehicle Crash 0 0 0
 Rear End 1 0 1
 Angle 2 5 5
 Sideswipe, same direction 0 0 0
 Sideswipe, opposite direction 0 0 0
 Head On 1 0 1
 Other/Unknown 0 3 2
 Total 4 8 9
Severity Property Damage 2 2 6
 Personal Injury 2 6 3
 Fatality 0 0 0
 Other/Unknown 0 0 0
Time of Day 7:00–9:00 AM 1 2 2
 4:00–6:00 PM 2 2 0
 Other  1 4 7
Day of Week Mon-Fri 3 5 6
 Sat-Sun 1 3 3
Pavement Conditions Dry 3 5 6
 Wet 0 2 3
 Ice/Snow 1 0 0
 Other/Unknown 0 0 0
Light Conditions Daylight 2 3 6
 Dawn or Dusk 0 0 1
 Dark-Lighted 2 5 2
 Dark-No lights 0 0 0
 Other/Unknown 0 0 0
Weather Conditions Clear 2 3 6
 Rainy/Foggy/Cloudy 1 5 2
 Snow/Sleet 1 0 1
 Other/Unknown 0 0 0
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 TABLE D-3-5 
Summary of Mass. Registry Vehicle Crash Data (1/1/1999–12/31/2001) 
Route 1A (Broad St) at Washington St/Spring St, Lynn 
(SIGNALIZED) 
 1999 2000 2001 
Collision Type Single Vehicle Crash 0 0 0
 Rear End 1 4 0
 Angle 2 4 0
 Sideswipe, same direction 0 0 0
 Sideswipe, opposite direction 0 0 0
 Head On 1 0 0
 Other/Unknown 0 3 3
 Total 4 11 3
Severity Property Damage 3 3 3
 Personal Injury 1 8 0
 Fatality 0 0 0
 Other/Unknown 0 0 0
Time of Day 7:00–9:00 AM 0 0 0
 4:00–6:00 PM 0 1 0
 Other  4 10 3
Day of Week Mon-Fri 4 7 1
 Sat-Sun 0 4 2
Pavement Conditions Dry 3 9 3
 Wet 1 2 0
 Ice/Snow 0 0 0
 Other/Unknown 0 0 0
Light Conditions Daylight 3 10 2
 Dawn or Dusk 0 0 1
 Dark-Lighted 1 1 0
 Dark-No lights 0 0 0
 Other/Unknown 0 0 0
Weather Conditions Clear 2 9 3
 Rainy/Foggy/Cloudy 2 1 0
 Snow/Sleet 0 1 0
 Other/Unknown 0 0 0
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 TABLE D-3-6 
Summary of Mass. Registry Vehicle Crash Data (1/1/1999–12/31/2001) 
Route 1A (Broad St) at Route 129 (Exchange St), Lynn 
(SIGNALIZED) 
 1999 2000 2001 
Collision Type Single Vehicle Crash 0 0 0
 Rear End 0 1 0
 Angle 0 0 0
 Sideswipe, same direction 0 0 0
 Sideswipe, opposite direction 0 0 0
 Head On 0 1 0
 Other/Unknown 0 1 1
 Total 0 3 1
Severity Property Damage 0 1 0
 Personal Injury 0 2 1
 Fatality 0 0 0
 Other/Unknown 0 0 0
Time of Day 7:00–9:00 AM 0 1 0
 4:00–6:00 PM 0 0 0
 Other  0 2 1
Day of Week Mon-Fri 0 3 0
 Sat-Sun 0 0 1
Pavement Conditions Dry 0 2 1
 Wet 0 1 0
 Ice/Snow 0 0 0
 Other/Unknown 0 0 0
Light Conditions Daylight 0 2 0
 Dawn or Dusk 0 1 0
 Dark-Lighted 0 0 1
 Dark-No lights 0 0 0
 Other/Unknown 0 0 0
Weather Conditions Clear 0 2 1
 Rainy/Foggy/Cloudy 0 1 0
 Snow/Sleet 0 0 0
 Other/Unknown 0 0 0
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 TABLE D-3-7 
Summary of Mass. Registry Vehicle Crash Data (1/1/1999–12/31/2001) 
Routes 1A/129 (Broad St) at Silsbee St/Newhall St, Lynn 
(SIGNALIZED) 
 1999 2000 2001 
Collision Type Single Vehicle Crash 0 0 0
 Rear End 1 2 1
 Angle 2 1 1
 Sideswipe, same direction 0 0 0
 Sideswipe, opposite direction 0 0 0
 Head On 0 0 0
 Other/Unknown 0 4 2
 Total 3 7 4
Severity Property Damage 0 2 2
 Personal Injury 2 4 2
 Fatality 0 0 0
 Other/Unknown 1 1 0
Time of Day 7:00–9:00 AM 0 1 0
 4:00–6:00 PM 1 0 0
 Other  2 6 4
Day of Week Mon-Fri 2 5 3
 Sat-Sun 1 1 1
Pavement Conditions Dry 2 6 2
 Wet 1 1 1
 Ice/Snow 0 0 1
 Other/Unknown 0 0 0
Light Conditions Daylight 1 4 3
 Dawn or Dusk 1 0 0
 Dark-Lighted 1 3 1
 Dark-No lights 0 0 0
 Other/Unknown 0 0 0
Weather Conditions Clear 2 5 2
 Rainy/Foggy/Cloudy 1 2 1
 Snow/Sleet 0 0 1
 Other/Unknown 0 0 0
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 TABLE D-3-8 
Summary of Mass. Registry Vehicle Crash Data (1/1/1999–12/31/2001) 
Route 1A/129 (Broad St/Lewis St) at Chestnut St/Atlantic St, Lynn 
(SIGNALIZED) 
 1999 2000 2001 
Collision Type Single Vehicle Crash 0 0 0
 Rear End 2 6 2
 Angle 2 5 4
 Sideswipe, same direction 0 0 0
 Sideswipe, opposite direction 0 0 0
 Head On 0 0 0
 Other/Unknown 1 2 3
 Total 5 13 9
Severity Property Damage 2 4 3
 Personal Injury 3 8 4
 Fatality 0 0 0
 Other/Unknown 0 1 2
Time of Day 7:00–9:00 AM 1 4 0
 4:00–6:00 PM 1 0 3
 Other  3 9 6
Day of Week Mon-Fri 2 9 7
 Sat-Sun 3 4 2
Pavement Conditions Dry 5 9 8
 Wet 0 2 0
 Ice/Snow 0 1 0
 Other/Unknown 0 1 1
Light Conditions Daylight 3 9 6
 Dawn or Dusk 0 0 0
 Dark-Lighted 2 3 2
 Dark-No lights 0 0 0
 Other/Unknown 0 1 1
Weather Conditions Clear 5 9 8
 Rainy/Foggy/Cloudy 0 2 0
 Snow/Sleet 0 1 0
 Other/Unknown 0 1 1
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 TABLE D-3-9 
Summary of Mass. Registry Vehicle Crash Data (1/1/1999–12/31/2001) 
Route 1A/129 (Lewis St) at Chatham St/Aubrey Ter, Lynn 
(UNSIGNALIZED: flashing beacon) 
 1999 2000 2001 
Collision Type Single Vehicle Crash 0 0 0
 Rear End 0 0 0
 Angle 0 0 1
 Sideswipe, same direction 0 0 0
 Sideswipe, opposite direction 0 0 0
 Head On 0 0 0
 Other/Unknown 1 0 0
 Total 1 0 1
Severity Property Damage 1 0 1
 Personal Injury 0 0 0
 Fatality 0 0 0
 Other/Unknown 0 0 0
Time of Day 7:00–9:00 AM 0 0 0
 4:00–6:00 PM 0 0 0
 Other  1 0 1
Day of Week Mon-Fri 1 0 1
 Sat-Sun 0 0 0
Pavement Conditions Dry 1 0 0
 Wet 0 0 1
 Ice/Snow 0 0 0
 Other/Unknown 0 0 0
Light Conditions Daylight 1 0 0
 Dawn or Dusk 0 0 1
 Dark-Lighted 0 0 0
 Dark-No lights 0 0 0
 Other/Unknown 0 0 0
Weather Conditions Clear 1 0 0
 Rainy/Foggy/Cloudy 0 0 1
 Snow/Sleet 0 0 0
 Other/Unknown 0 0 0
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 TABLE D-3-10 
Summary of Mass. Registry Vehicle Crash Data (1/1/1999–12/31/2001) 
Route 1A/129 (Lewis St) at Ocean St/Ocean Cir, Lynn 
(SIGNALIZED) 
 1999 2000 2001 
Collision Type Single Vehicle Crash 0 0 0
 Rear End 0 3 1
 Angle 2 0 1
 Sideswipe, same direction 0 0 0
 Sideswipe, opposite direction 0 0 0
 Head On 0 0 0
 Other/Unknown 0 0 1
 Total 2 3 3
Severity Property Damage 2 1 2
 Personal Injury 0 2 1
 Fatality 0 0 0
 Other/Unknown 0 0 0
Time of Day 7:00–9:00 AM 0 1 0
 4:00–6:00 PM 0 1 1
 Other  2 1 2
Day of Week Mon-Fri 2 1 3
 Sat-Sun 0 2 0
Pavement Conditions Dry 2 2 3
 Wet 0 1 0
 Ice/Snow 0 0 0
 Other/Unknown 0 0 0
Light Conditions Daylight 2 3 2
 Dawn or Dusk 0 0 0
 Dark-Lighted 0 0 1
 Dark-No lights 0 0 0
 Other/Unknown 0 0 0
Weather Conditions Clear 2 3 2
 Rainy/Foggy/Cloudy 0 0 1
 Snow/Sleet 0 0 0
 Other/Unknown 0 0 0
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 TABLE D-3-11 
Summary of Mass. Registry Vehicle Crash Data (1/1/1999–12/31/2001) 
Route 1A/129 (New Ocean St) at Route 129A (Eastern Ave), Lynn 
(SIGNALIZED) 
 1999 2000 2001 
Collision Type Single Vehicle Crash 0 0 0
 Rear End 1 1 2
 Angle 8 11 5
 Sideswipe, same direction 0 0 0
 Sideswipe, opposite direction 0 0 0
 Head On 0 0 1
 Other/Unknown 0 1 1
 Total 9 13 9
Severity Property Damage 6 7 4
 Personal Injury 3 6 5
 Fatality 0 0 0
 Other/Unknown 0 0 0
Time of Day 7:00–9:00 AM 1 1 0
 4:00–6:00 PM 1 0 3
 Other  7 12 6
Day of Week Mon-Fri 7 10 5
 Sat-Sun 2 3 4
Pavement Conditions Dry 8 4 6
 Wet 1 7 3
 Ice/Snow 0 1 0
 Other/Unknown 0 1 0
Light Conditions Daylight 5 4 5
 Dawn or Dusk 1 0 1
 Dark-Lighted 3 8 3
 Dark-No lights 0 0 0
 Other/Unknown 0 1 0
Weather Conditions Clear 8 4 6
 Rainy/Foggy/Cloudy 1 8 2
 Snow/Sleet 0 0 1
 Other/Unknown 0 1 0
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 TABLE D-3-12 
Summary of Mass. Registry Vehicle Crash Data (1/1/1999–12/31/2001) 
Lynn Shore Drive at Nahant Street/Beach Road, Lynn 
(SIGNALIZED) 
 1999 2000 2001 
Collision Type Single Vehicle Crash 0 0 0
 Rear End 1 1 2
 Angle 3 1 2
 Sideswipe, same direction 0 0 0
 Sideswipe, opposite direction 0 0 0
 Head On 1 0 0
 Other/Unknown 0 1 1
 Total 5 3 5
Severity Property Damage 3 2 4
 Personal Injury 2 1 1
 Fatality 0 0 0
 Other/Unknown 0 0 0
Time of Day 7:00–9:00 AM 0 0 1
 4:00–6:00 PM 1 0 0
 Other  4 3 4
Day of Week Mon-Fri 3 2 4
 Sat-Sun 2 1 1
Pavement Conditions Dry 5 3 5
 Wet 0 0 0
 Ice/Snow 0 0 0
 Other/Unknown 0 0 0
Light Conditions Daylight 2 1 4
 Dawn or Dusk 0 1 1
 Dark-Lighted 3 1 0
 Dark-No lights 0 0 0
 Other/Unknown 0 0 0
Weather Conditions Clear 5 3 5
 Rainy/Foggy/Cloudy 0 0 0
 Snow/Sleet 0 0 0
 Other/Unknown 0 0 0
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 TABLE D-3-13 
Summary of Mass. Registry Vehicle Crash Data (1/1/1999–12/31/2001) 
Route 1A (Paradise Rd) at Farragut Rd/Norfolk Ave, Swampscott 
(SIGNALIZED) 
 1999 2000 2001 
Collision Type Single Vehicle Crash 0 0 0
 Rear End 0 2 0
 Angle 0 1 3
 Sideswipe, same direction 0 0 0
 Sideswipe, opposite direction 0 0 0
 Head On 0 0 0
 Other/Unknown 0 0 2
 Total 0 3 5
Severity Property Damage 0 2 3
 Personal Injury 0 1 2
 Fatality 0 0 0
 Other/Unknown 0 0 0
Time of Day 7:00–9:00 AM 0 1 1
 4:00–6:00 PM 0 0 1
 Other  0 2 3
Day of Week Mon-Fri 0 1 3
 Sat-Sun 0 2 2
Pavement Conditions Dry 0 1 4
 Wet 0 2 1
 Ice/Snow 0 0 0
 Other/Unknown 0 0 0
Light Conditions Daylight 0 3 2
 Dawn or Dusk 0 0 0
 Dark-Lighted 0 0 3
 Dark-No lights 0 0 0
 Other/Unknown 0 0 0
Weather Conditions Clear 0 2 2
 Rainy/Foggy/Cloudy 0 1 3
 Snow/Sleet 0 0 0
 Other/Unknown 0 0 0
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 TABLE D-3-14 
Summary of Mass. Registry Vehicle Crash Data (1/1/1999–12/31/2001) 
Route 1A (Paradise Rd) at Walker Rd, Swampscott 
(SIGNALIZED) 
 1999 2000 2001 
Collision Type Single Vehicle Crash 0 0 0
 Rear End 1 0 2
 Angle 1 0 0
 Sideswipe, same direction 0 0 0
 Sideswipe, opposite direction 0 0 0
 Head On 1 0 0
 Other/Unknown 1 1 1
 Total 4 1 3
Severity Property Damage 2 0 1
 Personal Injury 2 1 1
 Fatality 0 0 0
 Other/Unknown 0 0 1
Time of Day 7:00–9:00 AM 2 0 0
 4:00–6:00 PM 0 1 0
 Other  2 0 3
Day of Week Mon-Fri 4 1 3
 Sat-Sun 0 0 0
Pavement Conditions Dry 3 1 2
 Wet 1 0 0
 Ice/Snow 0 0 0
 Other/Unknown 0 0 1
Light Conditions Daylight 2 0 2
 Dawn or Dusk 0 0 0
 Dark-Lighted 2 1 0
 Dark-No lights 0 0 0
 Other/Unknown 0 0 1
Weather Conditions Clear 3 1 2
 Rainy/Foggy/Cloudy 1 0 0
 Snow/Sleet 0 0 0
 Other/Unknown 0 0 1
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 TABLE D-3-15 
Summary of Mass. Registry Vehicle Crash Data (1/1/1999–12/31/2001) 
Essex St at Danvers Rd/Eastman Ave, Swampscott 
(SIGNALIZED) 
 1999 2000 2001 
Collision Type Single Vehicle Crash 0 0 0
 Rear End 3 2 1
 Angle 7 1 0
 Sideswipe, same direction 0 0 0
 Sideswipe, opposite direction 0 0 0
 Head On 0 1 0
 Other/Unknown 1 2 1
 Total 11 6 2
Severity Property Damage 8 5 2
 Personal Injury 3 1 0
 Fatality 0 0 0
 Other/Unknown 0 0 0
Time of Day 7:00–9:00 AM 2 1 0
 4:00–6:00 PM 1 1 0
 Other  8 4 2
Day of Week Mon-Fri 9 3 2
 Sat-Sun 2 3 0
Pavement Conditions Dry 6 5 0
 Wet 2 1 0
 Ice/Snow 2 0 1
 Other/Unknown 1 0 1
Light Conditions Daylight 6 4 0
 Dawn or Dusk 0 0 0
 Dark-Lighted 4 2 1
 Dark-No lights 0 0 0
 Other/Unknown 1 0 1
Weather Conditions Clear 6 4 0
 Rainy/Foggy/Cloudy 3 2 0
 Snow/Sleet 2 0 1
 Other/Unknown 0 0 1
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 TABLE D-3-16 
Summary of Salem Police Department Vehicle Crash Data (1/1/2002–12/31/2004) 
Route 1A (Loring Ave) at Route 114 (Lafayette St)/West Ave, Salem 
(SIGNALIZED) 
 2002 2001 2002 
Collision Type Single Vehicle Crash 1 0 1
 Rear End 4 2 4
 Angle 5 2 0
 Sideswipe, same direction 2 3 2
 Sideswipe, opposite direction 0 0 0
 Head On 0 1 0
 Other/Unknown 0 0 0
 Total 12 8 7
Severity Property Damage 9 7 4
 Personal Injury 1 0 1
 Fatality 0 0 0
 Other/Unknown 2 1 2
Time of Day 7:00–9:00 AM 1 1 1
 4:00–6:00 PM 3 2 1
 Other  8 5 5
Day of Week Mon-Fri 12 8 6
 Sat-Sun 0 0 1
Pavement Conditions Dry 4 6 5
 Wet 7 2 2
 Ice/Snow 1 0 0
 Other/Unknown 0 0 0
Light Conditions Daylight 8 6 3
 Dawn or Dusk 1 1 1
 Dark-Lighted 3 1 0
 Dark-No lights 0 0 3
 Other/Unknown 0 0 0
Weather Conditions Clear 5 6 5
 Rainy/Foggy/Cloudy 6 2 2
 Snow/Sleet 1 0 0
 Other/Unknown 0 0 0
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 TABLE D-3-17 
Summary of Salem Police Department Vehicle Crash Data (1/1/2002–12/31/2004) 
Jefferson Ave at Willson St/Cloutman St, Salem 
(UNSIGNALIZED: flashing beacon) 
 2002 2003 2004 
Collision Type Single Vehicle Crash 0 0 1
 Rear End 4 2 0
 Angle 2 2 7
 Sideswipe, same direction 1 2 0
 Sideswipe, opposite direction 0 0 0
 Head On 0 0 0
 Other/Unknown 0 0 0
 Total 7 6 8
Severity Property Damage 6 5 7
 Personal Injury 0 0 1
 Fatality 0 0 0
 Other/Unknown 1 1 0
Time of Day 7:00–9:00 AM 2 0 3
 4:00–6:00 PM 0 0 1
 Other  5 6 4
Day of Week Mon-Fri 7 4 8
 Sat-Sun 0 2 0
Pavement Conditions Dry 3 3 5
 Wet 3 2 2
 Ice/Snow 1 1 0
 Other/Unknown 0 0 1
Light Conditions Daylight 4 5 5
 Dawn or Dusk 0 0 1
 Dark-Lighted 3 1 1
 Dark-No lights 0 0 0
 Other/Unknown 0 0 1
Weather Conditions Clear 3 1 6
 Rainy/Foggy/Cloudy 3 4 1
 Snow/Sleet 1 1 0
 Other/Unknown 0 0 1
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 TABLE D-3-18 
Summary of Mass. Registry Vehicle Crash Data (1/1/1999–12/31/2001) 
Swampscott Rd at Aggregate Industries driveway, Salem 
(UNSIGNALIZED) 
 1999 2000 2001 
Collision Type Single Vehicle Crash 0 0 0
 Rear End 2 0 2
 Angle 0 0 0
 Sideswipe, same direction 0 0 0
 Sideswipe, opposite direction 0 0 0
 Head On 2 0 0
 Other/Unknown 2 1 2
 Total 6 1 4
Severity Property Damage 1 1 3
 Personal Injury 5 0 1
 Fatality 0 0 0
 Other/Unknown 0 0 0
Time of Day 7:00–9:00 AM 2 0 0
 4:00–6:00 PM 0 0 0
 Other  4 1 4
Day of Week Mon-Fri 5 1 4
 Sat-Sun 1 0 0
Pavement Conditions Dry 1 1 1
 Wet 2 0 3
 Ice/Snow 3 0 0
 Other/Unknown 0 0 0
Light Conditions Daylight 4 0 1
 Dawn or Dusk 1 0 0
 Dark-Lighted 1 1 2
 Dark-No lights 0 0 0
 Other/Unknown 0 0 1
Weather Conditions Clear 1 1 2
 Rainy/Foggy/Cloudy 5 0 1
 Snow/Sleet 0 0 1
 Other/Unknown 0 0 0
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 TABLE D-3-19 
Summary of Mass. Registry Vehicle Crash Data (1/1/1999–12/31/2001) 
Route 1A (Paradise Rd) at Vinnin St (Vinnin Square), Salem 
(SIGNALIZED) 
 1999 2000 2001 
Collision Type Single Vehicle Crash 0 0 0
 Rear End 10 5 0
 Angle 11 6 3
 Sideswipe, same direction 0 0 0
 Sideswipe, opposite direction 0 0 0
 Head On 0 1 0
 Other/Unknown 3 0 0
 Total 24 12 3
Severity Property Damage 15 7 1
 Personal Injury 9 3 2
 Fatality 0 0 0
 Other/Unknown 0 2 0
Time of Day 7:00–9:00 AM 2 0 1
 4:00–6:00 PM 6 1 0
 Other  16 11 2
Day of Week Mon-Fri 18 9 2
 Sat-Sun 6 3 1
Pavement Conditions Dry 16 11 2
 Wet 5 1 1
 Ice/Snow 2 0 0
 Other/Unknown 1 0 0
Light Conditions Daylight 12 10 3
 Dawn or Dusk 1 0 0
 Dark-Lighted 8 2 0
 Dark-No lights 0 0 0
 Other/Unknown 3 0 0
Weather Conditions Clear 14 11 2
 Rainy/Foggy/Cloudy 8 1 1
 Snow/Sleet 1 0 0
 Other/Unknown 1 0 0
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 TABLE D-3-20 
Summary of Mass. Registry Vehicle Crash Data (1/1/2002–12/31/2004) 
Vinnin St at Salem St/plaza driveway (Vinnin Square), Salem 
(SIGNALIZED) 
 1999 2000 2001 
Collision Type Single Vehicle Crash 0 0 0
 Rear End 0 0 0
 Angle 3 1 1
 Sideswipe, same direction 0 0 0
 Sideswipe, opposite direction 0 0 0
 Head On 0 0 0
 Other/Unknown 0 0 1
 Total 3 1 2
Severity Property Damage 3 1 2
 Personal Injury 0 0 0
 Fatality 0 0 0
 Other/Unknown 0 0 0
Time of Day 7:00–9:00 AM 1 0 0
 4:00–6:00 PM 1 0 0
 Other  1 1 2
Day of Week Mon-Fri 3 1 2
 Sat-Sun 0 0 0
Pavement Conditions Dry 1 1 2
 Wet 2 0 0
 Ice/Snow 0 0 0
 Other/Unknown 0 0 0
Light Conditions Daylight 2 0 1
 Dawn or Dusk 0 0 0
 Dark-Lighted 1 1 1
 Dark-No lights 0 0 0
 Other/Unknown 0 0 0
Weather Conditions Clear 1 1 2
 Rainy/Foggy/Cloudy 2 0 0
 Snow/Sleet 0 0 0
 Other/Unknown 0 0 0
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 TABLE D-3-21 
Summary of Mass. Registry Vehicle Crash Data (1/1/1999–12/31/2001) 
Vinnin St at Loring Ave (Vinnin Square), Salem 
(SIGNALIZED) 
 1999 2000 2001 
Collision Type Single Vehicle Crash 0 0 0
 Rear End 1 2 1
 Angle 8 6 5
 Sideswipe, same direction 0 0 0
 Sideswipe, opposite direction 0 0 0
 Head On 1 0 1
 Other/Unknown 1 1 0
 Total 11 9 7
Severity Property Damage 5 5 5
 Personal Injury 6 3 2
 Fatality 0 0 0
 Other/Unknown 0 1 0
Time of Day 7:00–9:00 AM 0 2 0
 4:00–6:00 PM 3 4 2
 Other  8 3 5
Day of Week Mon-Fri 9 7 6
 Sat-Sun 2 2 1
Pavement Conditions Dry 8 3 6
 Wet 2 6 1
 Ice/Snow 1 0 0
 Other/Unknown 0 0 0
Light Conditions Daylight 5 4 4
 Dawn or Dusk 1 1 0
 Dark-Lighted 5 4 3
 Dark-No lights 0 0 0
 Other/Unknown 0 0 0
Weather Conditions Clear 7 2 5
 Rainy/Foggy/Cloudy 3 7 2
 Snow/Sleet 1 0 0
 Other/Unknown 0 0 0
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 TABLE D-3-22 
Summary of Mass. Registry Vehicle Crash Data (1/1/1999–12/31/2001) 
Route 1A (Paradise Rd) at Loring Ave (Vinnin Square), Salem 
(SIGNALIZED) 
 1999 2000 2001 
Collision Type Single Vehicle Crash 0 0 0
 Rear End 2 6 4
 Angle 2 2 7
 Sideswipe, same direction 0 0 0
 Sideswipe, opposite direction 0 0 0
 Head On 1 0 2
 Other/Unknown 2 2 1
 Total 7 10 14
Severity Property Damage 4 7 8
 Personal Injury 3 3 6
 Fatality 0 0 0
 Other/Unknown 0 0 0
Time of Day 7:00–9:00 AM 0 3 1
 4:00–6:00 PM 1 2 2
 Other  6 5 11
Day of Week Mon-Fri 5 10 11
 Sat-Sun 2 0 3
Pavement Conditions Dry 4 9 10
 Wet 2 1 3
 Ice/Snow 1 0 1
 Other/Unknown 0 0 0
Light Conditions Daylight 3 7 6
 Dawn or Dusk 0 0 8
 Dark-Lighted 4 3 0
 Dark-No lights 0 0 0
 Other/Unknown 0 0 0
Weather Conditions Clear 5 9 10
 Rainy/Foggy/Cloudy 2 1 3
 Snow/Sleet 0 0 1
 Other/Unknown 0 0 0
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 TABLE D-3-23 
Summary of Salem Police Department Crash Data (1/1/2002–12/31/2004) 
Route 1A (Loring Ave) at Canal St/Jefferson Ave, Salem 
(SIGNALIZED) 
 2002 2003 2004 
Collision Type Single Vehicle Crash 2 2 0
 Rear End 14 17 7
 Angle 8 6 4
 Sideswipe, same direction 1 6 0
 Sideswipe, opposite direction 0 0 0
 Head On 0 2 0
 Other/Unknown 0 0 0
 Total 25 33 11
Severity Property Damage 21 31 9
 Personal Injury 2 1 1
 Fatality 0 0 0
 Other/Unknown 2 1 1
Time of Day 7:00–9:00 AM 5 5 0
 4:00–6:00 PM 6 7 0
 Other  14 21 11
Day of Week Mon-Fri 25 30 8
 Sat-Sun 0 3 3
Pavement Conditions Dry 16 19 5
 Wet 8 8 5
 Ice/Snow 1 6 1
 Other/Unknown 0 0 0
Light Conditions Daylight 20 23 4
 Dawn or Dusk 0 1 1
 Dark-Lighted 0 0 0
 Dark-No lights 5 9 6
 Other/Unknown 0 0 0
Weather Conditions Clear 17 21 5
 Rainy/Foggy/Cloudy 7 10 6
 Snow/Sleet 1 2 0
 Other/Unknown 0 0 0
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 RESULTS OF VEHICLE LICENSE PLATE SURVEYS 
 
SURVEY AT LYNN CENTRAL SQUARE STATION PARKING GARAGE 
 
Introduction 
 
The purpose of the license plate survey was threefold: (1) to identify the town of origin 
profile of the garage’s users, (2) to determine the number of users who paid, or did not pay, a fee 
to park in the garage, and (3) to identify the town of origin profile of people being dropped off or 
picked up at Lynn Central Square Station. 
 
This planning application consisted of recording the license plates via a tape recorder and 
matching them against the most recent Registry of Motor Vehicles (RMV) file, which lists the 
towns where registered vehicles are garaged. The purpose of finding out the distribution of 
garage users by town is helpful in devising strategies to attract more users to the underutilized 
parking garage at Lynn Central Square Station. 
 
Data Collection 
 
Data were collected on Wednesday, 30 March, 2005, between 6:00 and 11:00 AM. This time 
period was selected in order to capture commuters who either work in downtown Lynn and park 
in the garage, or who continue their commute by transferring to the MBTA commuter rail or bus. 
 
The two garage locations where data were collected were: 
 
1. The entrance/exit ramp off of Union Street 
2. The street-level drop off/pick up ramp inside the garage 
 
Results of License Plates Matched to the Registry of Motor Vehicles File 
 
Matched vehicles, entrance/exit ramp 
 
A total of 250 vehicles entered the garage between 6:00 and 11:00 AM. Of these vehicles, 
163 (65%) were successfully matched to a town of origin. A total of 118 drivers paid $2 to park 
in the garage during this time period, while 132 drivers parked without paying. The drivers who 
paid are assumed to be commuters working in downtown Lynn or who continued either on the 
MBTA commuter rail or local bus. The users who did not pay the parking fee are assumed to be 
North Shore Community College students, students from a nearby high school, or residents of an 
adjacent apartment complex, all having an arrangement with the garage management that they 
can use the garage for free. 
 
Table D-4-1 shows the breakdown of all parked and matched vehicles in the garage, by town 
of origin of matched license plates, and by users who paid or did not pay to use the garage. 
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 TABLE D-4-1 
Results of License Plate Survey 
Lynn Central Square Station Parking Garage 
Entrance/Exit Ramp Only 
Town Matched 
Vehicles
% of Matched 
Vehicles
Vehicles
that Paid
Vehicles that 
Did Not Pay
Lynn 
Nahant 
Salem 
Boston 
Marblehead 
Peabody 
Saugus 
Winthrop 
Wakefield 
Revere 
All others 
58
16
14
7
7
7
7
7
6
4
30
36
10
9
4
4
4
4
4
4
2
18
33
16
11
3
6
3
0
3
3
0
10
25
0
3
4
1
4
7
4
3
4
20
Matched plates:                  163 65 88 75
Unmatched plates:                87 35 30 57
All parked vehicles:           250 100 118 132
Source: CTPS, March 2005   
 
Figure D-4-1 shows the distribution, by town, of all vehicles parked and matched at the Lynn 
Central Square Station parking garage. Figure D-4-2 shows the distribution of drivers who paid 
$2 in order to park in the garage. Figure D-4-3 shows the distribution of drivers who did not pay 
to park in the garage. 
 
Matched vehicles, drop off/pick up ramp 
 
28 vehicles dropped off or picked up passengers inside the garage between 6:00 and 11:00 
AM. Of these, 21 vehicles (75%) were successfully matched to a town of origin. There was no 
information recorded as to whether the dropped off/picked up persons continued as rail or bus 
passengers. Table D-4-2 shows the breakdown of the 28 recorded plates at this location. 
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 TABLE D-4-2 
Results of License Plate Survey 
Lynn Central Square Station Parking Garage 
Drop Off/Pick Up Ramp Only 
Town Matched Vehicles % of all Vehicles 
Lynn 
Nahant 
Salem 
Danvers 
North Reading 
Revere 
9
7
2
1
1
1
32 
25 
7 
4 
4 
4 
Matched plates:                                           21 75 
Unmatched plates:                                         7 25 
All vehicles:                                                28 100 
Source: CTPS, March 2005 
 
 
Summary and conclusions of vehicles parked (matched) at Lynn Central Square Station parking 
garage 
 
• Of all 250 license plates recorded at the parking garage entrance/exit ramp, 163, or 
65%, were successfully matched to the RMV records. 
• Of all 28 license plates recorded at the parking garage drop off/pick up ramp, 21, or 
75%, were successfully matched to the RMV records. 
• Of the 163 matched plates at the entrance/exit ramp, nearly half, or 75 (46%), were of 
vehicles which originated in the three study area communities. However, these 
vehicles were unevenly distributed, with 58 from Lynn (36%), 14 from Salem (9%), 
and just 3 from Swampscott (2%). 
• 118 vehicles of a total of 250 parked vehicles paid the daily $2 parking fee. Of these 
“paying vehicles,” 97, or 82%, arrived between 6:00 and 8:30 AM. Drivers of these 
vehicles are presumed to be workers in downtown Lynn, or passengers transferring to 
the MBTA commuter rail or bus. 
• 132 vehicles of a total of 250 parked vehicles did not pay the daily $2 parking fee. Of 
these “non-paying vehicles,” 109, or 83%, arrived between 8:30 and 11:00 AM. 
Drivers of these vehicles are presumed to be North Shore Community College 
students, students from a local high school, or residents of a local apartment complex. 
• There are a total of 952 parking spaces in the garage. 250 vehicles entered the garage 
between 6:00 and 11:00 AM, an occupancy rate of 26%. The real rate was probably 
somewhat higher since vehicles that may already have been parked, such as local 
residents’ vehicles parked overnight, were not included. The two most recently 
observed weekday occupancy rates for the entire garage were 38%, recorded in the 
spring of 2000, and 34%, recorded in the fall of 2005.1 
 
                                            
1 Source: CTPS 
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 SURVEYS AT THE SWAMPSCOTT STATION, SALEM STATION, AND 
WONDERLAND STATION PARKING LOTS 
 
Data Collection 
 
The following license plate survey data were collected by CTPS at: 
 
• Swampscott Station (commuter rail), Tuesday, 16 August, 2005 
• Salem Station (commuter rail), Tuesday, 16 August, 2005 
• Wonderland Station (Blue Line rapid transit), Thursday, 18 August, 2005 
 
Results of License Plates Matched to the Registry of Motor Vehicles File 
 
Swampscott Station 
 
A total of 132 vehicles were parked mid-morning at Swampscott Station on Tuesday, 16 
August, 2005. Of these vehicles, 79 (60%) were successfully matched to a town of origin. Table 
D-4-3 shows the breakdown of all parked and matched vehicles in the station parking area, by 
town of origin of matched license plates. 
 
TABLE D-4-3 
Results of License Plate Survey 
Swampscott Station Parking Area 
Town of 
Origin 
Matched 
Vehicles
% of Matched 
Vehicles
Marblehead 
Salem 
Swampscott 
Lynn 
Boston 
All others 
28
18
13
8
3
9
35
23
16
10
4
11
Matched plates:                      79 60
Unmatched plates:                  53 40
All parked vehicles:             132 100
Source: CTPS, 2005   
 
Figure D-4-4 shows the distribution, by town, of all vehicles parked and matched at the 
Swampscott Station parking area. 
 
Salem Station 
 
A total of 413 vehicles were parked mid-morning at Salem Station on Tuesday, 16 August, 
2005. Of these vehicles, 272 (66%) were successfully matched to a town of origin. Table D-4-4 
shows the breakdown of all parked and matched vehicles in the station parking area, by town of 
origin of matched license plates. 
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 TABLE D-4-4 
Results of License Plate Survey 
Salem Station Parking Area 
Town of 
Origin 
Matched 
Vehicles
% of Matched 
Vehicles
Salem 
Peabody 
Danvers 
Marblehead 
Beverly 
All others 
106
50
19
13
11
73
39
18
7
5
4
27
Matched plates:                    272 66
Unmatched plates:                141 34
All parked vehicles:             413 100
Source: CTPS, 2005   
 
Figure D-4-5 shows the distribution, by town, of all vehicles parked and matched at the 
Salem Station parking area. 
 
Wonderland Station 
 
A total of 1,195 vehicles were parked mid-morning at Wonderland Station on Thursday, 18 
August, 2005. Of these vehicles, 883 (74%) were successfully matched to a town of origin. Table 
D-4-5 shows the breakdown of all parked and matched vehicles in the station parking area, by 
town of origin of matched license plates. 
 
TABLE D-4-5 
Results of License Plate Survey 
Wonderland Station Parking Area 
Town of 
Origin 
Matched 
Vehicles
% of Matched 
Vehicles
Lynn 
Marblehead 
Revere 
Swampscott 
Peabody 
Salem 
Saugus 
All others 
238
99
88
75
61
64
50
208
27
11
10
8
7
7
6
24
Matched plates:                    883 74
Unmatched plates:                312 26
All parked vehicles:          1,195 100
Source: CTPS, 2005   
 
Figure D-4-6 shows the distribution, by town, of all vehicles parked and matched at the 
Wonderland Station parking area. 
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JOURNEY-TO-WORK TRAVEL PATTERNS 
 
MAJOR FINDINGS 
 
• From 1990 to 2000, in the Mid–North Shore Subregional Transportation Study area 
(Lynn, Swampscott, Salem): 
 Population increased by   8% (133,000 to 143,900) 
 Jobs decreased by   16%   (57,300 to   48,000) 
 
For workers residing in the study area: 
 
• Study area residents work further away today: 
 in 1980, 59% of employed residents worked in the study area (34,170 workers) 
 in 1990, 47% did so (29,180 workers), and 
 in 2000, 37% did so (24,640 workers) 
 
• Towns close by where study area residents increasingly work, from 1980 to 2000: 
 Peabody:  2,330 to 4,140      (+78%) 
 Beverly:  1,450 to 2,630      (+83%) 
 Marblehead:    980 to 1,550      (+59%) 
 
• Towns further away where study area residents increasingly work, from 1980 to 2000: 
 Boston:  6,280 to 9,210      (+47%) 
 Cambridge:    320 to 1,410    (+341%) 
 Andover:     230 to 1,150    (+400%) 
 Gloucester:    200 to    680    (+240%) 
 Burlington:    340 to    610      (+79%) 
 Ipswich:       20 to    360 (+1,700%) 
 Lawrence:     120 to    740    (+517%) 
 
• Shifts in modes of travel to work by study area residents between 1980 and 2000: 
 Drive alone:  57% to 71% 
 Carpools:   21% to 11% 
 Transit:     8% to   9% 
 Walk:    11% to   5% 
 Worked at home:   1% to   2% 
 
For workers working in the study area: 
 
• Just under one-half of all workers employed in the study area consistently originate from 
outside the study area: 
 in 1980, 43% of study area workers lived elsewhere (25,920 workers) 
 in 1990, 49% did so (28,100 workers), and 
 in 2000, 49% did so (23,350 workers) 
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• The distribution of towns from which study area workers originate has remained 
essentially unchanged between 1980 to 2000. Most neighboring towns had fewer 
absolute numbers of workers in the study area in 2000 than in 1980 as a result of the 
overall decrease in study area jobs. However, a small number of more distant towns 
showed increases in persons working in the study area (see ”Journey-to-Work to Study 
Area Jobs from all Towns of Origin” below). 
 
• Shifts in modes of travel to work to the study area between 1980 and 2000: 
 Drive alone:  61% to 78% 
 Carpools:   21% to   9% 
 Transit:     5% to   3% 
 Walk:    10% to   5% 
 Worked at home:   1% to   3% 
 
BACKGROUND 
 
The total number of persons living in the Mid–North Shore Subregional Transportation 
Study area increased by 8% between 1990 and 2000 (from 133,000 to 143,900).1 However, 
although the number of residents increased, the total number of jobs in the three study area 
towns decreased by a combined 16% during the same decade (from 57,300 to 48,000).2 Much of 
this decrease was due to a significant decline in the manufacturing and trade employment sectors 
dating back to the 1980s.3 Since that time, while the government and service employment sectors 
grew somewhat, jobs in manufacturing and the trades decreased significantly from a combined 
33,000 in 1985 to 17,500 in 2000, resulting in a total net decrease in study area jobs.4
 
The following sections analyze the changes in journey-to-work travel patterns between 1980 
and 2000 for the study area. The shift in travel patterns over time is discussed by showing how 
an increasing number of study area residents work further away from their town of residence in 
2000 than in 1990 or in 1980. A breakdown of the changes in travel modes used for the work 
trips is also presented. 
 
This analysis is intended to provide a general explanation regarding current work-related 
travel patterns to and from the study area. It is also intended that this information will be a 
context within which recommendations for transportation improvements will be based later in 
the study (Task 5). 
 
JOURNEY-TO-WORK BY STUDY AREA RESIDENTS 
 
Fewer study area residents tend to work locally today, primarily due to the reduction and 
transformation of the local job market, as discussed above. In 1980, 60% of employed residents  
 
1 2000 U.S. Census. 
2 2000 Census Transportation Planning Package. 
3 EDIC/LYNN, “A Brownfields Partnership for the City of Lynn, Massachusetts,” 1997. 
4 Commonwealth of Massachusetts, Division of Employment and Training (ES–202 Series), 2004 
(www.detma.org/lmi/local/Lynn.html, www.detma.org/lmi/local/Swampsco.html, and 
www.detma.org/lmi/local/Salem.html) . 
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worked in the study area, while in 1990 47%, and in 2000 37%, did so (see Table D-5-1). This 
implies that travel distances, and presumably travel times, have increased for a growing number 
of study area workers who have found jobs in towns further away. It may also mean that newly 
arrived residents are already employed in towns other than those in the study area. 
 
Table D-5-1 shows that the total number of employed study area residents increased from 
57,390 to 67,040 workers (+17%) between 1980 and 2000. While the total number of working 
residents increased, the number of residents working at jobs within the study area decreased 
from 34,170 to 24,640 (–39%). That residents are working further from the study area today than 
in previous decades is borne out by the fact that, for instance, Boston increased as a destination 
for study area residents from 6,280 to 9,210 employees (+47%), and that Peabody increased from 
2,330 to 4,140 employees (+78%). Danvers, Saugus, Marblehead, Beverly, and Cambridge all 
grew as employment destinations as well, ranging from +20% to +340%. 
 
TABLE D-5-1 
Major Employment Destinations for Study Area Residents 
(from Lynn, Swampscott, and Salem, combined) 1980, 1990 and 2000 
1980 1990 2000 Employment 
Destination Employees % of Total Employees % of Total Employees % of Total
Lynn 
Salem 
Swampscott 
21,850 
10,060 
2,260 
38
18
4
17,480
9,360
2,340
28
15
4
13,340 
8,980 
2,320 
20
13
3
Study Area 34,170 60 29,180 47 24,640 37
Boston 
Peabody 
Danvers 
Beverly 
Cambridge 
Marblehead 
Saugus 
Other towns 
6,280 
2,330 
2,240 
1,450 
320 
980 
990 
8,630 
11
4
4
3
1
2
2
15
7,890
3,700
2,420
1,680
1,340
1,320
1,230
12,760
13
6
4
3
2
2
2
21
9,210 
4,140 
2,690 
2,630 
1,410 
1,550 
1,500 
19,270 
14
6
4
4
2
2
2
29
All towns 57,390 100 61,530 100 67,040 100
  Source: 1980, 1990, and 2000 Census Transportation Planning Packages 
 
The share of “Other towns” as work place destinations increased from 15% to 29% between 
1980 and 2000. A closer look at the list of “Other towns” reveals that far-away destinations such 
as Andover (230 to 1,150 employees), Haverhill (150 to 630 employees), Lawrence (120 to 740 
employees), and Gloucester (200 to 680 employees) all grew significantly during the same two 
decades (not shown in Table D-5-1). 
 
Figures D-5-1 and D-5-2 show the distribution of employment destinations for all employees 
living in the study area in 2000 and 1980, respectively. These figures show graphically the 
changes in work destinations over the two decades, primarily due to the shifting job market. The 
study area, as well as Boston, do remain as important employment centers for local residents; 
however, Figures D-5-1 and D-5-2 show that Cambridge and the study area’s neighboring towns 
have grown significantly as work destinations. 
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MODE OF TRANSPORTATION TO WORK BY STUDY AREA RESIDENTS 
 
Table D-5-2 matches employed study area residents with mode of transportation used to 
travel to work for the years 1980, 1990, and 2000. The table shows that the share of workers 
driving alone increased from 57% in 1980, to 71% in both 1990 and 2000. Carpoolers decreased 
during the same time from 21% in 1980, to 12% in 1990, and to 11% in 2000. The share of 
public transportation users stayed about the same, 8% in both 1980 and 1990, and 9% in 2000. 
Employees who walked decreased from 11% in 1980, to 6% in 1990, and 5% in 2000. 
 
This general trend makes sense, in that the increase in workers driving alone over time 
coincides with the simultaneous decrease in local jobs, and thus the need to travel further away 
to find employment. As the share of workers driving alone has increased, the share of workers 
carpooling or walking to work has decreased commensurately. 
 
Tables D-5-3 through D-5-6 provide additional detail on work destinations and travel modes 
for Lynn, Swampscott, and Salem residents for the year 2000. 
 
TABLE D-5-2 
Mode of Transportation to Work for Study Area Residents 
(from Lynn, Swampscott, and Salem, combined) 1980, 1990 and 2000 
1980 1990 2000 Mode of 
Transportation Employees % of Total Employees % of Total Employees % of Total
Drive Alone 
Carpool 
Transit* 
Taxi 
Motorcycle 
Bicycle 
Walk 
Other Mode 
Worked Home 
32,680 
12,050 
4,670 
280 
70 
390 
6,310 
220 
730 
57
21
8
0
0
1
11
0
1
43,550
7,440
5,110
240
110
130
3,540
340
1,100
71
12
8
0
0
0
6
1
2
47,820 
7,650 
6,140 
170 
20 
150 
3,190 
480 
1,490 
71
11
9
0
0
0
5
1
2
Total 57,390 100 61,530 100 67,040 100
  * Includes bus, streetcar, subway, commuter rail, and commuter boat 
  Source: 1980, 1990, and 2000 Census Transportation Planning Packages 
 
 
 
 
 
 
 
 
 
 
TABLE D-5-3
2000 Journey-to-Work in the Mid-North Shore Subregional Transportation Study Area
Residents of Study Area by Major Towns of Employment and Mode of Transportation to Work
Town of Employment Mode Of Transportation To Work, Percent of Town of Employment Total:
Total Drive Alone Carpool Transit* Taxi Motorcycle Bicycle Walk Other Mode Worked Home
Beverly 2630 2255 293 43 0 0 4 15 20 0
% of all towns 4% 86% 11% 2% 0% 0% 0% 1% 1% 0%
Danvers 2694 2135 377 78 4 0 15 35 50 0
% of all towns 4% 79% 14% 3% 0% 0% 1% 1% 2% 0%
Lynn 13337 9235 1493 495 75 0 25 1354 115 545
% of all towns 20% 69% 11% 4% 1% 0% 0% 10% 1% 4%
Marblehead 1548 1210 274 34 0 0 10 10 10 0
% of all towns 2% 78% 18% 2% 0% 0% 1% 1% 1% 0%
Peabody 4141 3230 602 145 10 0 14 75 65 0
% of all towns 6% 78% 15% 4% 0% 0% 0% 2% 2% 0%
Salem 8983 5940 1039 254 30 0 30 1070 25 595
% of all towns 13% 66% 12% 3% 0% 0% 0% 12% 0% 7%
Saugus 1504 1125 165 169 0 0 0 30 15 0
% of all towns 2% 75% 11% 11% 0% 0% 0% 2% 1% 0%
Swampscott 2316 1565 169 99 4 0 10 109 25 335
% of all towns 3% 68% 7% 4% 0% 0% 0% 5% 1% 14%
Cambridge 1413 910 174 309 0 0 0 20 0 0
% of all towns 2% 64% 12% 22% 0% 0% 0% 1% 0% 0%
Boston 9206 4500 743 3773 25 15 0 115 35 0
% of all towns 14% 49% 8% 41% 0% 0% 0% 1% 0% 0%
Other Towns 19266 15705 2311 734 17 0 42 347 110 0
% of all towns 29% 82% 12% 4% 0% 0% 0% 2% 1% 0%
ALL TOWNS 67038 47810 7640 6133 165 15 150 3180 470 1475
100% 71% 11% 9% 0% 0% 0% 5% 1% 2%
* Includes bus, streetcar, subway, commuter rail, and commuter boat.
Source: 2000 Census Transportation Planning Package
(R. Sievert, 060828, J-to-WbyModeTabD-5-3)
TABLE D-5-4
2000 Journey-to-Work in the Mid-North Shore Subregional Transportation Study Area
Residents of Lynn by Major Towns of Employment and Mode of Transportation to Work
Town of Employment Mode Of Transportation To Work, Percent of Town of Employment Total:
Total Drive Alone Carpool Transit* Taxi Motorcycle Bicycle Walk Other Mode Worked Home
Beverly 993 755 189 24 0 0 0 15 10 0
% of all towns 3% 76% 19% 2% 0% 0% 0% 2% 1% 0%
Danvers 1393 1055 204 74 0 0 0 20 40 0
% of all towns 4% 76% 15% 5% 0% 0% 0% 1% 3% 0%
Lynn 11265 7405 1360 415 75 0 25 1325 115 545
% of all towns 29% 66% 12% 4% 1% 0% 0% 12% 1% 5%
Marblehead 485 305 140 30 0 0 0 0 10 0
% of all towns 1% 63% 29% 6% 0% 0% 0% 0% 2% 0%
Peabody 2143 1620 324 105 0 0 4 35 55 0
% of all towns 6% 76% 15% 5% 0% 0% 0% 2% 3% 0%
Salem 2415 1845 385 160 0 0 0 25 0 0
% of all towns 6% 76% 16% 7% 0% 0% 0% 1% 0% 0%
Saugus 1229 890 140 169 0 0 0 15 15 0
% of all towns 3% 72% 11% 14% 0% 0% 0% 1% 1% 0%
Swampscott 678 560 50 49 4 0 0 15 0 0
% of all towns 2% 83% 7% 7% 1% 0% 0% 2% 0% 0%
Cambridge 754 480 144 120 0 0 0 10 0 0
% of all towns 2% 64% 19% 16% 0% 0% 0% 1% 0% 0%
Boston 5180 2820 450 1780 15 0 0 90 25 0
% of all towns 14% 54% 9% 34% 0% 0% 0% 2% 0% 0%
Other Towns 11825 9260 1664 534 1 0 41 225 100 0
% of all towns 31% 78% 14% 5% 0% 0% 0% 2% 1% 0%
ALL TOWNS 38360 26995 5050 3460 95 0 70 1775 370 545
100% 70% 13% 9% 0% 0% 0% 5% 1% 1%
* Includes bus, streetcar, subway, commuter rail, and commuter boat.
Source: 2000 Census Transportation Planning Package
(R. Sievert, 060828, J-to-WbyModeTabD-5-4)
TABLE D-5-5
2000 Journey-to-Work in the Mid-North Shore Subregional Transportation Study Area
Residents of Swampscott by Major Towns of Employment and Mode of Transportation to Work
Town of Employment Mode Of Transportation To Work, Percent of Town of Employment Total:
Total Drive Alone Carpool Transit* Taxi Motorcycle Bicycle Walk Other Mode Worked Home
Beverly 215 205 10 0 0 0 0 0 0 0
% of all towns 3% 95% 5% 0% 0% 0% 0% 0% 0% 0%
Danvers 134 130 4 0 0 0 0 0 0 0
% of all towns 2% 97% 3% 0% 0% 0% 0% 0% 0% 0%
Lynn 864 820 4 15 0 0 0 25 0 0
% of all towns 12% 95% 0% 2% 0% 0% 0% 3% 0% 0%
Marblehead 428 385 39 4 0 0 0 0 0 0
% of all towns 6% 90% 9% 1% 0% 0% 0% 0% 0% 0%
Peabody 280 225 55 0 0 0 0 0 0 0
% of all towns 4% 80% 20% 0% 0% 0% 0% 0% 0% 0%
Salem 559 520 20 4 0 0 0 15 0 0
% of all towns 8% 93% 4% 1% 0% 0% 0% 3% 0% 0%
Saugus 45 45 0 0 0 0 0 0 0 0
% of all towns 1% 100% 0% 0% 0% 0% 0% 0% 0% 0%
Swampscott 1249 700 89 10 0 0 0 90 25 335
% of all towns 17% 56% 7% 1% 0% 0% 0% 7% 2% 27%
Cambridge 209 180 0 29 0 0 0 0 0 0
% of all towns 3% 86% 0% 14% 0% 0% 0% 0% 0% 0%
Boston 1589 690 109 775 0 15 0 0 0 0
% of all towns 22% 43% 7% 49% 0% 1% 0% 0% 0% 0%
Other Towns 1798 1575 165 48 0 0 0 10 0 0
% of all towns 24% 88% 9% 3% 0% 0% 0% 1% 0% 0%
ALL TOWNS 7370 5475 495 885 0 15 0 140 25 335
100% 74% 7% 12% 0% 0% 0% 2% 0% 5%
* Includes bus, streetcar, subway, commuter rail, and commuter boat.
Source: 2000 Census Transportation Planning Package
(R. Sievert, 060828, J-to-WbyModeTabD-5-5)
TABLE D-5-6
2000 Journey-to-Work in the Mid-North Shore Subregional Transportation Study Area
Residents of Salem by Major Towns of Employment and Mode of Transportation to Work
Town of Employment Mode Of Transportation To Work, Percent of Town of Employment Total:
Total Drive Alone Carpool Transit* Taxi Motorcycle Bicycle Walk Other Mode Worked Home
Beverly 1422 1295 94 19 0 0 4 0 10 0
% of all towns 7% 91% 7% 1% 0% 0% 0% 0% 1% 0%
Danvers 1167 950 169 4 4 0 15 15 10 0
% of all towns 5% 81% 14% 0% 0% 0% 1% 1% 1% 0%
Lynn 1208 1010 129 65 0 0 0 4 0 0
% of all towns 6% 84% 11% 5% 0% 0% 0% 0% 0% 0%
Marblehead 635 520 95 0 0 0 10 10 0 0
% of all towns 3% 82% 15% 0% 0% 0% 2% 2% 0% 0%
Peabody 1718 1385 223 40 10 0 10 40 10 0
% of all towns 8% 81% 13% 2% 1% 0% 1% 2% 1% 0%
Salem 6009 3575 634 90 30 0 30 1030 25 595
% of all towns 28% 59% 11% 1% 0% 0% 0% 17% 0% 10%
Saugus 230 190 25 0 0 0 0 15 0 0
% of all towns 1% 83% 11% 0% 0% 0% 0% 7% 0% 0%
Swampscott 389 305 30 40 0 0 10 4 0 0
% of all towns 2% 78% 8% 10% 0% 0% 3% 1% 0% 0%
Cambridge 450 250 30 160 0 0 0 10 0 0
% of all towns 2% 56% 7% 36% 0% 0% 0% 2% 0% 0%
Boston 2437 990 184 1218 10 0 0 25 10 0
% of all towns 11% 41% 8% 50% 0% 0% 0% 1% 0% 0%
Other Towns 5643 4870 482 152 16 0 1 112 10 0
% of all towns 26% 86% 9% 3% 0% 0% 0% 2% 0% 0%
ALL TOWNS 21308 15340 2095 1788 70 0 80 1265 75 595
100% 72% 10% 8% 0% 0% 0% 6% 0% 3%
* Includes bus, streetcar, subway, commuter rail, and commuter boat.
Source: 2000 Census Transportation Planning Package
(R. Sievert, 060828, J-to-WbyModeTabD-5-6)
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JOURNEY-TO-WORK TO STUDY AREA JOBS FROM ALL TOWNS OF ORIGIN 
 
The total number of jobs in the study area decreased between 1980 and 2000 from 60,070 to 
47,990 jobs (–20%) (see Table D-5-7). This gradual decline of the study area as a regional 
employment center has impacted virtually all surrounding towns in the region. Table D-5-7 
shows that most towns in the region, including the three study area towns, contributed fewer 
workers to local jobs over the two decades between 1980 and 2000. This decrease included from 
1,140 to 900 workers from Boston (–21%), and from 990 to 540 workers from Revere (–45%). 
The only town in the vicinity which contributed more workers in 2000 than in 1980 was 
Gloucester, which showed an increase from 230 to 730 workers (+217%). 
 
TABLE D-5-7 
Major Towns of Origin for all Employees Working in the Study Area 
(in Lynn, Swampscott, and Salem, combined) 1980, 1990 and 2000 
1980 1990 2000  
Town of Origin Employees % of Total Employees % of Total Employees % of Total
Lynn 
Salem 
Swampscott 
20,780 
10,160 
3,210 
35
17
5
17,960
8,130
3,090
31
14
5
14,370 
7,610 
2,670 
30
16
6
Study Area 34,170 57 29,180 51 24,640 51
Boston 
Peabody 
Danvers 
Beverly 
Revere 
Marblehead 
Saugus 
Gloucester 
Other towns 
1,140 
4,230 
1,790 
2,750 
990 
2,390 
1,490 
230 
10,910 
2
7
3
5
2
4
2
0
18
1,650
4,170
1,400
2,530
790
2,080
1,500
450
13,530
3
7
2
4
1
4
3
1
24
900 
2,900 
1,180 
1,850 
540 
1,520 
1,060 
730 
12,660 
2
6
2
4
1
3
2
2
26
All towns 60,070 100 57,280 100 47,990 100
  Source: 1980, 1990, and 2000 Census Transportation Planning Packages 
 
Table D-5-7 also shows that the proportional contributions of employees by most nearby 
towns decreased slightly, by about 1–2%. The category “Other towns” represents towns located 
further away from the study area. The fact that its proportional share increased from 18% in 1980 
to 26% in 2000 reflects the overall trend that commuters in the region are traveling longer to 
work in general, both in terms of distance as well as time. Although there was an overall decline 
in study area jobs between 1980 and 2000, there were individual examples of “Other towns” 
which did increase in contributing to the jobs in the study area. These included Amesbury (90 to 
230 jobs), Gloucester (230 to 740 jobs), Haverhill (290 to 690 jobs), Lawrence (150 to 630 jobs), 
and Methuen (220 to 450 jobs) (not shown in Table D-5-7). 
 
Figures D-5-3 and D-5-4 show the distribution of towns of origin for commuters working in 
the study area in 2000 and 1980, respectively. As can be seen, the figures are nearly identical, 
with the only changes being Boston and Beverly each having moved to a lower category. This 
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echoes the findings above in Table D-5-7 that most towns nearby decreased only slightly as 
origins of study area workers. 
 
MODE OF TRANSPORTATION FOR ALL EMPLOYEES WORKING IN THE STUDY 
AREA 
 
Table D-5-8 matches all employees working in the study area with mode of transportation 
used to travel from their town of origin for the years 1980, 1990, and 2000. The table shows that 
the percentage of workers driving alone increased from 61% in 1980, to 76% in 1990, and to 
78% in 2000. At the same time, nearly all other mode shares decreased. Workers carpooling to 
the study area decreased from 21% in 1980, to 11% in 1990, and 9% in 2000. The share of 
public transportation users decreased slightly from 5% in 1980 to 3% in both 1990 and 2000. 
The percentage of workers walking also decreased, from 10% in 1980, to 6% in 1990, and 5% in 
2000. 
 
Tables D-5-9 through D-5-12 provide additional detail on towns of origin and travel modes 
used for commuters working in Lynn, Swampscott, and Salem for the year 2000. 
 
TABLE D-5-8 
Mode of Transportation for All Employees Working in the Study Area 
(in Lynn, Swampscott, and Salem, combined) 1980, 1990 and 2000 
1980 1990 2000 Mode of 
Transportation Employees % of Total Employees % of Total Employees % of Total
Drive Alone 
Carpool 
Transit* 
Taxi 
Motorcycle 
Bicycle 
Walk 
Other Mode 
Worked Home 
36,650 
12,900 
2,790 
260 
100 
400 
6,140 
110 
730 
61
21
5
0
0
1
10
0
1
43,440
6,300
1,920
200
80
170
3,720
340
1,090
76
11
3
0
0
0
6
1
2
37,450 
4,390 
1,500 
140 
0 
180 
2,630 
280 
1,490 
78
9
3
0
0
0
5
1
3
Total 60,080 100 57,260 100 48,060 100
  * Includes bus, streetcar, subway, commuter rail, and commuter boat 
  Source: 1980, 1990, and 2000 Census Transportation Planning Packages 
 
 
 
 
 
 
 
 
 
 
TABLE D-5-9
2000 Journey-to-Work in the Mid-North Shore Subregional Transportation Study Area
Employees Working in the Study Area by Major Towns of Origin and Mode of Transportation to Work
Town of Origin Mode Of Transportation To Work, Percent of Town of Origin Total:
Total Drive Alone Carpool Transit* Taxi Motorcycle Bicycle Walk Other Mode Worked Home
Beverly 1851 1645 108 34 10 0 35 19 0 0
% of all towns 4% 89% 6% 2% 1% 0% 2% 1% 0% 0%
Danvers 1175 1085 80 10 0 0 0 0 0 0
% of all towns 2% 92% 7% 1% 0% 0% 0% 0% 0% 0%
Lynn 14358 9810 1795 624 79 0 25 1365 115 545
% of all towns 30% 68% 13% 4% 1% 0% 0% 10% 1% 4%
Marblehead 1527 1445 20 25 0 0 15 12 10 0
% of all towns 3% 95% 1% 2% 0% 0% 1% 1% 1% 0%
Peabody 2905 2685 184 12 0 0 10 10 4 0
% of all towns 6% 92% 6% 0% 0% 0% 0% 0% 0% 0%
Salem 7606 4890 793 195 30 0 40 1038 25 595
% of all towns 16% 64% 10% 3% 0% 0% 1% 14% 0% 8%
Saugus 1054 875 120 34 0 0 25 0 0 0
% of all towns 2% 83% 11% 3% 0% 0% 2% 0% 0% 0%
Swampscott 2672 2040 113 29 0 0 0 130 25 335
% of all towns 6% 76% 4% 1% 0% 0% 0% 5% 1% 13%
Cambridge 124 110 4 10 0 0 0 0 0 0
% of all towns 0% 89% 3% 8% 0% 0% 0% 0% 0% 0%
Boston 892 580 140 158 0 0 10 0 4 0
% of all towns 2% 65% 16% 18% 0% 0% 1% 0% 0% 0%
Other Towns 13822 12270 1018 366 16 4 10 51 87 0
% of all towns 29% 89% 7% 3% 0% 0% 0% 0% 1% 0%
ALL TOWNS 47986 37435 4375 1497 135 4 170 2625 270 1475
100% 78% 9% 3% 0% 0% 0% 5% 1% 3%
* Includes bus, streetcar, subway, commuter rail, and commuter boat.
Source: 2000 Census Transportation Planning Package
(R. Sievert, 060828, J-to-WbyModeTabD-5-9)
TABLE D-5-10
2000 Journey-to-Work in the Mid-North Shore Subregional Transportation Study Area
Employees Working in Lynn by Major Towns of Origin and Mode of Transportation to Work
Town of Origin Mode Of Transportation To Work, Percent of Town of Origin Total:
Total Drive Alone Carpool Transit* Taxi Motorcycle Bicycle Walk Other Mode Worked Home
Beverly 588 510 49 4 0 0 10 15 0 0
% of all towns 2% 87% 8% 1% 0% 0% 2% 3% 0% 0%
Danvers 495 460 35 0 0 0 0 0 0 0
% of all towns 2% 93% 7% 0% 0% 0% 0% 0% 0% 0%
Lynn 11265 7405 1360 415 75 0 25 1325 115 545
% of all towns 44% 66% 12% 4% 1% 0% 0% 12% 1% 5%
Marblehead 534 495 10 15 0 0 0 4 10 0
% of all towns 2% 93% 2% 3% 0% 0% 0% 1% 2% 0%
Peabody 1123 1085 30 8 0 0 0 0 0 0
% of all towns 4% 97% 3% 1% 0% 0% 0% 0% 0% 0%
Salem 1208 1010 129 65 0 0 0 4 0 0
% of all towns 5% 84% 11% 5% 0% 0% 0% 0% 0% 0%
Saugus 795 685 55 30 0 0 25 0 0 0
% of all towns 3% 86% 7% 4% 0% 0% 3% 0% 0% 0%
Swampscott 864 820 4 15 0 0 0 25 0 0
% of all towns 3% 95% 0% 2% 0% 0% 0% 3% 0% 0%
Cambridge 99 85 4 10 0 0 0 0 0 0
% of all towns 0% 86% 4% 10% 0% 0% 0% 0% 0% 0%
Boston 619 380 95 140 0 0 0 0 4 0
% of all towns 2% 61% 15% 23% 0% 0% 0% 0% 1% 0%
Other Towns 8017 7110 594 220 5 0 10 27 51 0
% of all towns 31% 89% 7% 3% 0% 0% 0% 0% 1% 0%
ALL TOWNS 25607 20045 2365 922 80 0 70 1400 180 545
100% 78% 9% 4% 0% 0% 0% 5% 1% 2%
* Includes bus, streetcar, subway, commuter rail, and commuter boat.
Source: 2000 Census Transportation Planning Package
(R. Sievert, 060828, J-to-WbyModeTabD-5-10)
TABLE D-5-11
2000 Journey-to-Work in the Mid-North Shore Subregional Transportation Study Area
Employees Working in Swampscott by Major Towns of Origin and Mode of Transportation to Work
Town of Origin Mode Of Transportation To Work, Percent of Town of Origin Total:
Total Drive Alone Carpool Transit* Taxi Motorcycle Bicycle Walk Other Mode Worked Home
Beverly 80 65 15 0 0 0 0 0 0 0
% of all towns 2% 81% 19% 0% 0% 0% 0% 0% 0% 0%
Danvers 100 75 25 0 0 0 0 0 0 0
% of all towns 3% 75% 25% 0% 0% 0% 0% 0% 0% 0%
Lynn 678 560 50 49 4 0 0 15 0 0
% of all towns 18% 83% 7% 7% 1% 0% 0% 2% 0% 0%
Marblehead 209 180 0 10 0 0 15 4 0 0
% of all towns 6% 86% 0% 5% 0% 0% 7% 2% 0% 0%
Peabody 160 145 15 0 0 0 0 0 0 0
% of all towns 4% 91% 9% 0% 0% 0% 0% 0% 0% 0%
Salem 389 305 30 40 0 0 10 4 0 0
% of all towns 10% 78% 8% 10% 0% 0% 3% 1% 0% 0%
Saugus 70 70 0 0 0 0 0 0 0 0
% of all towns 2% 100% 0% 0% 0% 0% 0% 0% 0% 0%
Swampscott 1249 700 89 10 0 0 0 90 25 335
% of all towns 33% 56% 7% 1% 0% 0% 0% 7% 2% 27%
Cambridge 0 0 0 0 0 0 0 0 0 0
% of all towns 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Boston 35 25 0 0 0 0 10 0 0 0
% of all towns 1% 71% 0% 0% 0% 0% 29% 0% 0% 0%
Other Towns 830 750 51 16 11 0 0 2 0 0
% of all towns 22% 90% 6% 2% 1% 0% 0% 0% 0% 0%
ALL TOWNS 3800 2875 275 125 15 0 35 115 25 335
100% 76% 7% 3% 0% 0% 1% 3% 1% 9%
* Includes bus, streetcar, subway, commuter rail, and commuter boat.
Source: 2000 Census Transportation Planning Package
(R. Sievert, 060828, J-to-WbyModeTabD-5-11)
TABLE D-5-12
2000 Journey-to-Work in the Mid-North Shore Subregional Transportation Study Area
Employees Working in Salem by Major Towns of Origin and Mode of Transportation to Work
Town of Origin Mode Of Transportation To Work, Percent of Town of Origin Total:
Total Drive Alone Carpool Transit* Taxi Motorcycle Bicycle Walk Other Mode Worked Home
Beverly 1183 1070 44 30 10 0 25 4 0 0
% of all towns 6% 90% 4% 3% 1% 0% 2% 0% 0% 0%
Danvers 580 550 20 10 0 0 0 0 0 0
% of all towns 3% 95% 3% 2% 0% 0% 0% 0% 0% 0%
Lynn 2415 1845 385 160 0 0 0 25 0 0
% of all towns 13% 76% 16% 7% 0% 0% 0% 1% 0% 0%
Marblehead 784 770 10 0 0 0 0 4 0 0
% of all towns 4% 98% 1% 0% 0% 0% 0% 1% 0% 0%
Peabody 1622 1455 139 4 0 0 10 10 4 0
% of all towns 9% 90% 9% 0% 0% 0% 1% 1% 0% 0%
Salem 6009 3575 634 90 30 0 30 1030 25 595
% of all towns 32% 59% 11% 1% 0% 0% 0% 17% 0% 10%
Saugus 189 120 65 4 0 0 0 0 0 0
% of all towns 1% 63% 34% 2% 0% 0% 0% 0% 0% 0%
Swampscott 559 520 20 4 0 0 0 15 0 0
% of all towns 3% 93% 4% 1% 0% 0% 0% 3% 0% 0%
Cambridge 25 25 0 0 0 0 0 0 0 0
% of all towns 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Boston 238 175 45 18 0 0 0 0 0 0
% of all towns 1% 74% 19% 8% 0% 0% 0% 0% 0% 0%
Other Towns 4975 4410 373 130 0 4 0 22 36 0
% of all towns 27% 89% 7% 3% 0% 0% 0% 0% 1% 0%
ALL TOWNS 18579 14515 1735 450 40 4 65 1110 65 595
100% 78% 9% 2% 0% 0% 0% 6% 0% 3%
* Includes bus, streetcar, subway, commuter rail, and commuter boat.
Source: 2000 Census Transportation Planning Package
(R. Sievert, 060828, J-to-WbyModeTabD-5-12)
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IDENTIFIED CONCERNS AND RECOMMENDED IMPROVEMENTS 
 
INTRODUCTION1
 
This appendix presents the analyses and recommendations of the study. The study area is 
shown in Figure E-1.2
 
 A series of transportation concerns were identified early in the study based on discussions 
with local officials. Table E-1 summarizes, by community, both those concerns and the 
recommended improvement measures developed by CTPS in this study. For each set of 
improvements it also gives an estimated level of cost, a priority level, and agency jurisdiction. 
 
This appendix elaborates on each concern and its respective recommended improvement(s). 
The rationale for each recommendation is presented as well. 
 
 With respect to vehicle crash analysis in this study, it should be noted that police accident 
reports for the intersections analyzed in Lynn were not available from the Lynn police 
department. For Swampscott, police accident reports were not warranted, while for Salem, police 
accident reports for the three key intersections analyzed were available from the Salem police 
department. 
 
 
LYNN (CONCERNS/RECOMMENDED IMPROVEMENTS A–C) 
 
CONCERN/RECOMMENDED IMPROVEMENTS A  
 
CONCERN: “There is congestion in the Route 129 (Broadway/Lynnfield Street) corridor 
between Parkland Avenue and Boston Street.” 
 
 This is a 0.4-mile-long corridor with three signalized intersections. Two are located at either 
end, and one is located slightly west of the corridor’s midpoint. The corridor is characterized by 
two or three travel lanes, exclusive right- and left-turn lanes, on-street parking, a commercial 
area, and a raised median in the western portion between Parkland Avenue and just east of 
Magnolia Avenue/Springvale Avenue. The entire corridor is in need of resurfacing and 
restriping. There is local bus service. 
 
 Fieldwork and capacity analysis showed that the westernmost intersection, Route 129 
(Lynnfield Street)/Broadway/Parkland Avenue, has some difficult operational conditions. Traffic 
operations are generally acceptable, however, at the Route 129 (Broadway) at Magnolia 
Avenue/Springvale Avenue and the Boston Street/Chestnut Street/Carter Road intersections. 
                                            
1 [Appendix E was originally a CTPS memorandum, distributed on 30 June, 2006, to the Mid–North Shore 
Subregional Transportation Study Advisory Group, entitled “Task 5: Develop and Evaluate Transportation 
Improvement Concepts.” The contents have been revised or updated where appropriate.] 
2 For this study, only the southern half of Salem was included in the study area. The approximate dividing line runs 
east-west, just north of the Route 1A (Loring Avenue)/Route 114 (Lafayette Street)/West Avenue intersection, and 
just north of the Route 107 (Highland Avenue)/Willson Street intersection. A recent CTPS study analyzed and 
developed transportation improvements for the northern part of Salem (C. Wang, “Transportation Improvement 
Study for Routes 1A, 114, and 107, and Other Major Roadways in Downtown Salem,” November, 2005). 
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TABLE E-1 
Transportation Concerns and Recommended Improvements 
 
 
Transportation Concern 
 
Recommended Improvements 
Estimat- 
ed Cost Priority3
Juris-
diction
Lynn (pp. E-3–E-22)   
A.  Congestion in the Rte 129 
(Broadway/Lynnfield St) corridor between 
Parkland Ave and Boston St  
Optimize signal timings at three intersections. 
Resurface roadway. Fix pedestrian buttons. 
Restripe crosswalks. 
High Medium Lynn
B. Congestion in the Rtes 1A/129 (Broad/ 
Lewis Sts) corridor between Market St and 
Eastern Ave 
Optimize signal timings at four intersections. 
Resurface roadway. Fix pedestrian buttons. 
Restripe crosswalks. 
High Medium Lynn
C. Perceived dangers, poor aesthetics in the 
underutilized Lynn Central Square parking 
garage 
Renovate, keep garage clean. Add police 
presence. Support public/community events in 
station area/lobby. Make parking free. Use 
variable-message signs and advertising to 
announce train schedules and publicize 
ample/free parking. 
Medium–
High 
High MBTA
Lynn
Lynn and Swampscott (pp. E-22–E-25)   
D. Lynn Shore Drive traffic backing up into 
Swampscott 
Reconstruct the Lynn Shore Dr/Nahant St 
intersection in Lynn 
Low High DCR
Lynn
Swampscott (pp. E-25–E-34)   
E. Truck traffic, congestion in the Essex St 
corridor 
Corridor may become less desirable for trucks 
with addition of new signals, new high 
school. Optimize signal timing at Essex 
St/Danvers Rd and restripe crosswalks. 
Low Medium Swamp-
scott
F. Possible cut-through traffic between Rte 1A 
(Paradise Rd) and Rte 129 (Humphrey St) via 
Farragut Rd and Walker Rd 
Farragut Rd does not appear to be a cut-
through road. Walker Rd does appear to have 
some cut-through traffic. 
N.A. N.A. Swamp-
scott
G. Not enough parking at Swampscott 
commuter rail station 
Increase bicycle/pedestrian access to station. 
Increase on-street parking. Reroute MBTA 
buses to serve station. Implement shuttle 
system to station. Encourage the use of Lynn 
Central Square Station garage, where ample 
parking exists. 
Low–
Medium 
Low–
Medium
Swamp-
scott 
MBTA
Salem (pp. E-34–E-47)   
H. Some operational problems at Vinnin 
Square, even after recent geometric/signal 
improvements 
Implement results from signal timing 
coordination. Consider moving Starbucks 
driveway. Fix pedestrian buttons. Add 2nd 
westbound left-turn lane at Vinnin St/Loring 
Ave. Restripe eastbound approach at Rte 
1A/Loring Ave to add more left-turn capacity.
Medium Medium MassHwy
I. Congestion at Rtes 1A/114/West Ave 
intersection 
Optimize signal timings. Restripe crosswalks. Low Medium MassHwy
J. Congestion/poor traffic operations at 
Jefferson Ave/Willson St intersection 
Install new traffic signal. Restripe and add 
new crosswalks. 
Medium High Salem
K. Congestion and safety issues at Canal 
St/Jefferson Ave/Rte 1A intersection 
Increase capacity by adding a 2nd eastbound 
left-turn lane. Optimize signal timings. 
Medium High MassHwy
Salem
Multiple Communities (pp. E-47–E-51)   
L. A general need for improvements to public 
transportation service in addition to the needs 
under C and G 
Coordinate commuter rail/bus schedules. 
Improve express bus service to Boston, 
Wonderland, Logan. Improve local bus 
service. Continue to evaluate extending Blue 
Line rapid transit to Lynn. 
Medium–
High 
Medium MBTA
M. A general need for improvements to 
bicycle/pedestrian facilities in addition to the 
needs at several of the locations specified 
above 
Support rail-trails where feasible. Support 
other bicycle measures to help reduce single-
occupancy auto use. 
Low–
Medium 
Low Lynn
Salem
Swamp-
scott
                                            
3 As prioritized by CTPS, based on this study. 
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 Included in the potential corridor improvements analyzed were signal improvements at the 
three intersections, including coordination of the signals. Based on the analysis, it was concluded 
that signal improvements are possible. However, the corridor was found not to be appropriate for 
signal coordination since phasing requirements for the Route 129 (Lynnfield Street)/Broadway/ 
Parkland Avenue intersection were different from those for the other two, less-congested 
locations. Below, for each intersection, the existing conditions and concerns are discussed and 
the recommended improvements presented. 
 
Route 129 (Lynnfield Street) at Broadway/Parkland Avenue 
 
 
• Intersection LOS data (signalized) 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004     Existing D 49 127 D 52 133
2004  Optimized C 33 71 D 39 91
2015    No-Build D 36 88 D 41 109
 
• Number of vehicle crashes, 1999–2001 (Mass Registry): 68 (22.7 per year) 
• Crash rate: 1.54 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
Note: Total average queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 Route 129 westbound (Broadway) has three approach lanes to this intersection (see Figure E-
2). One is an exclusive right-turn lane to Broadway northbound; traffic in the remaining two 
lanes must go straight. Left turns onto Parkland Avenue are not permitted here. However, traffic 
going straight on Route 129 (to Lynnfield Street), must merge immediately since there is only 
one receiving lane. This contributes to overall congestion and forces westbound traffic to move 
slowly and deliberately through the intersection. 
 
 Two unorthodox turning movements exist which cause observed traffic operations to be 
worse than theoretical capacity analysis can measure. First, westbound vehicles wishing to turn 
left can do so onto Richardson Road, one short block east of (prior to) the intersection. After 
turning left, these vehicles travel parallel to Parkland Avenue about a quarter of a mile. 
Eventually Richardson Road curves to the right. At this point vehicles must stop at a stop sign 
prior to turning left onto Parkland Avenue. Although impacting overall traffic operations, the 
left-turning vehicles from Broadway westbound to Richardson Road are omitted from the 
capacity analysis since they never enter the intersection being analyzed. 
 
Second, eastbound vehicles on Lynnfield Street are prohibited from turning left onto 
Broadway northbound at the intersection. Instead, the vehicles travel straight an additional short 
block to Richardson Road, where, at the end of the raised median, they are permitted to make an 
unprotected U-turn in order to continue north onto Broadway. These left/U-turning vehicles are 
thus included as through movements, not as left turns, in the intersection capacity analysis. 
However, the two unorthodox movements are close enough to the intersection that they in reality 
influence the through movements in both directions. 
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 Overall intersection crash rates are high, according to Mass. Registry vehicle crash data from 
1999 to 2001. During this three-year period there were 22.7 crashes per year, a crash rate of 1.54 
crashes per million entering vehicles. This exceeds by far the MassHighway District 4 average of 
0.88 for signalized intersections. From the data, 43% were rear-end crashes and 38% were angle. 
 
 There are pedestrian buttons at the intersection, of which two were found not to be working. 
There is no exclusive pedestrian signal phase. The pedestrian movement across Route 129 is 
concurrent with the Parkland Avenue phase and lasts 17 seconds. Based on field observation, 
this was sufficient time to cross the intersection. However, occasionally it was not possible to 
cross all the way due to the concurrent flow of vehicles from Parkland Avenue. Instead, one was 
forced to remain on the island and wait for the next break in traffic before completing the 
crossing. 
 
 There is no room to improve capacity by expanding the intersection geometry. The phasing 
sequence at this signal includes a split phase in the northbound/southbound direction. Therefore, 
the one improvement tested was to optimize the signal timing. In so doing, the cycle length was 
decreased from 115 to 70 seconds in the AM peak hour and from 115 to 80 seconds in the PM 
peak hour. Improvements in LOS were achieved, as the table above indicates. The AM peak 
hour improved from LOS D and 49 seconds overall delay to LOS C and 33 seconds delay. The 
PM peak hour improved from LOS D and 52 seconds overall delay to LOS D and 39 seconds 
delay. However, the intersection would still be subject to the two unorthodox movements 
discussed above. 
 
RECOMMENDED IMPROVEMENTS: 
• Optimize signal timing by decreasing the AM and PM peak hour cycle lengths from 115 
to 70 and 80 seconds, respectively. Prior to optimization, two approaches in each of the 
AM and PM peak hours operated at LOS F. After optimization, no approach was worse 
than LOS D in the AM peak hour, while two operated at LOS E in the PM peak hour. 
• Fix pedestrian buttons. 
• Resurface roadway. 
• Restripe lanes and crosswalk markings. 
 
Route 129 (Broadway) at Magnolia Avenue/Springvale Avenue 
 
 
• Intersection LOS data (signalized) 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004     Existing C 28 57 E 63 66
2004  Optimized C 24 55 B 19 27
2015    No-Build C 26 57 C 21 27
 
• Number of vehicle crashes, 1999–2001 (Mass. Registry): 21 (7.0 per year) 
• Crash rate: 0.60 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
Note: Total average queue is the average number of queued vehicles at the intersection during a given signal cycle. 
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 This intersection has three travel lanes on Route 129 (Broadway) westbound and two travel 
lanes and one exclusive left-turn lane eastbound (see Figure E-2). The southbound (Magnolia 
Avenue) and northbound (Springvale Avenue) approaches both have one travel lane. There is a 
raised median on Route 129 east and west of the intersection. 
 
 Mass. Registry data from 1999 through 2001 showed 7.0 crashes per year; however, the 
crash rate is 0.60, less than the District 4 signalized intersection average of 0.88. Forty-eight 
percent of the crashes were angle. 
 
 There are functioning pedestrian buttons on all four corners of the intersection. The 
pedestrian phase is exclusive and lasts 23 seconds, sufficient time to cross any of the legs of the 
intersection. 
 
 No geometric improvements were examined for this location. As the table above shows, the 
signal timing was optimized for this location. The cycle length was decreased from 112 to 100 
seconds for the AM peak hour and from 112 to 70 seconds for the PM peak hour. Virtually no 
improvement occurred for the AM peak hour, the LOS remaining at C; the PM peak hour 
improved significantly, from LOS E and 63 seconds overall delay to LOS B and 19 seconds 
delay. 
 
RECOMMENDED IMPROVEMENTS: 
• Optimize signal timing by decreasing AM peak hour cycle length from 112 to 100 
seconds and PM peak hour cycle length from 112 to 70 seconds. Prior to optimization, 
one approach operated at LOS F (PM peak hour). After optimization, one approach 
operated at LOS D (AM peak hour), the rest at LOS C or better. 
• Resurface roadway. 
• Restripe lanes and crosswalk markings. 
 
Route 129 (Broadway) at Boston Street/Chestnut Street/Carter Road 
 
 
• Intersection LOS data (signalized) 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004     Existing C 30 44 C 30 64
2004  Optimized C 28 54 C 26 66
2015    No-Build C 32 60 C 27 72
 
• Number of vehicle crashes, 1999–2001 (Mass. Registry): 42 (14.0 per year) 
• Crash rate: 1.20 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
Note: Total average queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 The major traffic movements at this intersection involve vehicles on Route 129 (Broadway) 
eastbound turning right onto Boston Street southbound during the AM peak hour, as well as the 
return movement from Boston Street northbound to Route 129 westbound in the PM peak hour 
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(see Figure E-2). To accommodate these moves, there is one channelized exclusive right-turn 
lane eastbound and two left-turn lanes northbound, one of them shared with throughs and right 
turns. Eastbound through movements use one travel lane, while westbound traffic has two travel 
lanes. 
 
 Crash data from the Mass. Registry showed 42 crashes from 1999 to 2001, with a crash rate 
of 1.20, above the District 4 average of 0.88. However, a closer look at the trend in crashes 
showed 24 in 1999, 10 in 2000, and 8 in 2001. It is not known whether signal or geometric 
improvements were made during that period that may have brought about this downward trend. 
 
 There are crosswalks and an exclusive pedestrian phase which lasts 20 seconds, sufficient 
time to cross any of the approaches. There are functioning pedestrian buttons on all corners. 
 
 The intersection currently operates at LOS C and 30 seconds overall delay in both the AM 
and PM peak hours. There is some queuing. Signal timing was optimized for this location. Very 
little improvement occurred from this optimization; the cycle length was increased from 107 to 
120 seconds during the AM peak hour and from 107 to 110 seconds during the PM peak hour. 
 
RECOMMENDED IMPROVEMENTS: 
• Optimize signal timing by increasing AM peak hour cycle length from 107 to 120 seconds 
and PM peak hour cycle length from 107 to 110 seconds. Prior to optimization, one 
approach in the AM peak hour and one in the PM peak hour operated at LOS D. After 
optimization, all approaches operate at LOS C or better. 
• Resurface roadway. 
• Restripe lanes and crosswalk markings. 
 
CONCERN/RECOMMENDED IMPROVEMENTS B  
 
CONCERN: “There is congestion in the Routes 1A/129 (Broad Street/Lewis Street) corridor. 
This may affect access to downtown Lynn and thereby discourage commuter rail riders from 
neighboring towns from using the Lynn Station parking garage.” 
 
 There are twelve signalized intersections in this 1.25-mile-long corridor, an average of one 
every 0.1 miles or every 550 feet. There is also a flashing beacon at Lewis Street at Chatham 
Street/Aubrey Terrace. The corridor is relatively narrow and slow and has one travel lane for the 
most part, except near some intersections where a left-turn lane or a second general-purpose lane 
exists. There is on-street parking on both sides throughout the corridor. A number of bus routes 
serve the corridor. There is dense retail development, particularly near many of the signalized 
intersections. There are also two elementary schools and a community college located either on 
or within one block of Broad Street/Lewis Street. Pedestrians are therefore plentiful, and 
restriping of crosswalks in the corridor is needed, as is resurfacing of the roadway generally. 
 
 Coordination of the traffic signals in the corridor was considered. However, this measure was 
not pursued due to the narrow and winding nature of the roadway as well as the variety of 
impediments and random traffic movements. These include the number of buses stopping in the 
one travel lane in each direction (four MBTA routes), thereby blocking following traffic; the 
number of on-street parking maneuvers; the existence of schoolchildren and other pedestrians 
accessing the schools and commercial areas; and the fact that just two of the nine intersections 
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analyzed have traffic operations worse than LOS D: Broad Street at Market Street, AM peak 
hour; and, Lewis Street at Eastern Avenue, AM and PM peak hours. Interestingly, these are the 
southernmost and northernmost intersections in the corridor, respectively. The remainder of the 
intersections in the corridor operate at LOS D or better. 
 
 Eight intersections were analyzed, and improvements were recommended for five of these. 
The overall conclusion is that the improvements would help mobility throughout the entire 
corridor. Below, for each of the analyzed intersections, proceeding from south to north, the 
existing conditions and concerns are discussed and the recommended improvements, if any, 
presented. 
 
Route 1A (Broad Street) at Market Street 
 
 
• Intersection LOS data (signalized) 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004     Existing E 65 46 D 35 61
2004  Optimized C 31 37 D 35 61
2015    No-Build C 32 41 D 38 65
 
• Number of vehicle crashes, 1999–2001 (Mass. Registry): 21 (7.0 per year) 
• Crash rate: 0.72 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
Note: Total average queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 This is the southernmost intersection of those analyzed in this corridor (see Figure E-3a). The 
Route 1A (Broad Street) southbound approach consists of one exclusive right-turn lane and two 
general-purpose lanes. The Market Street eastbound and westbound approaches have raised 
medians, and each has one exclusive right-turn lane and two general-purpose lanes. The fourth 
leg is one-way, with vehicles traveling in two lanes southward, away from the intersection 
toward the Lynnway. 
 
 Mass. Registry crash data show that there were 7.0 crashes per year from 1999 to 2001. The 
crash rate, however, was 0.72, below the District 4 average of 0.88. Angle crashes constituted 
57% of all vehicle crashes. 
 
 There are functioning pedestrian buttons on all four corners. The pedestrian phase is 
exclusive and lasts 28 seconds, sufficient time to cross any leg of the intersection. 
 
 Capacity analysis showed an LOS of E and 65 seconds of overall delay in the AM peak hour 
and an LOS of D and 35 seconds of overall delay in the PM peak hour. Through optimizing the 
signal timing, including decreasing the cycle length from 116 to 113 seconds, the AM peak hour 
improved to LOS C and 31 seconds of overall delay. Although the PM peak hour cycle length 
was increased from 116 to 120 seconds through optimization, the overall intersection remained 
unchanged at LOS D and 35 seconds of delay. 
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RECOMMENDED IMPROVEMENT: 
• Optimize signal timing, by decreasing the AM peak hour cycle length from 116 to 113 
seconds, and increasing the PM peak hour cycle length from 116 to 120 seconds. Prior to 
optimization, one approach in the AM peak hour operated at LOS F and one in the PM 
peak hour operated at LOS E. After optimization, all approaches during both peak hours 
operated at LOS D or better. 
 
Route 1A (Broad Street) at Washington Street/Spring Street 
 
 
• Intersection LOS data (signalized) 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004     Existing D 38 41 D 38 54
2004  Optimized C 30 27 C 33 37
2015    No-Build C 32 27 C 33 39
 
• Number of vehicle crashes, 1999–2001 (Mass. Registry): 18 (6.0 per year) 
• Crash rate: 0.79 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
Note: Total average queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 This is a five-legged intersection where all approaches have two travel lanes except Spring 
Street, which has one general-purpose lane (see Figure E-3a). Washington Street eastbound is 
one-way. There are four signal timing phases, including a 26-second exclusive pedestrian phase, 
sufficient time to cross any of the legs of the intersection. Pedestrian activation buttons exist on 
all corners. 
 
 There were 6.0 crashes per year from 1999 to 2001, according to Mass. Registry vehicle 
crash data. Of these, 33% were angle crashes while 28% were rear end. Another 33% were 
classified as other/unknown. The crash rate was 0.79, just below the District 4 average of 0.88. 
 
 There is no severe congestion at this location during the peak hours, though fieldwork 
showed southbound traffic occasionally backing up northward to near the Exchange Street 
intersection in the AM peak hour. Capacity analysis showed both the AM and PM peak hours to 
operate at LOS D with 38 seconds of overall delay. When the signal timing was optimized, 
decreasing the cycle length from 119 to 80 seconds during both the AM and PM peak hours, 
some improvements were seen. The AM peak hour improved to LOS C and 30 seconds of delay 
and the PM peak hour to LOS C and 33 seconds of delay. 
 
RECOMMENDED IMPROVEMENT: 
• Optimize signal timing by decreasing the AM and PM peak hour cycle lengths from 119 
to 80 seconds. Prior to optimization, one approach in the AM peak hour operated at LOS 
E. After optimization, all approaches during both peak hours operate at LOS D or better. 
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Route 1A (Broad Street) at Route 129 (Exchange Street) 
 
 
• Intersection LOS data (signalized) 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004     Existing B 16 26 B 13 29
2004  Optimized B 11 24 B 10 25
2015    No Build B 11 25 B 10 26
 
• Number of vehicle crashes, 1999–2001 (Mass. Registry): 4 (1.3 per year) 
• Crash rate: 0.20 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
Note: Total average queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 This is one of the intersections in the heart of downtown Lynn (see Figure E-3a). There are 
numerous commercial establishments in the area and on-street parking. The signal is pretimed 
and the intersection has three approaches. Exchange Street eastbound has one travel lane from 
which left and right turns are made. Broad Street northbound has one travel lane, while Broad 
Street southbound has an exclusive right-turn lane and a through lane. 
 
 Mass. Registry data showed very few vehicle crashes at this location, 1.3 per year from 1999 
to 2001. This yields a low crash rate of 0.20, far below the District 4 average of 0.88. 
 
 Pedestrian crosswalks are marked clearly. However, there are no pedestrian activation 
buttons. Instead, the pedestrian phase is concurrent with the Exchange Street eastbound phase. 
There are small signs warning pedestrians: “WATCH FOR TURNING VEHICLES ON WALK 
SIGNAL.” There is sufficient time for pedestrians to cross the intersection approaches; however, 
care must be taken to avoid conflicts with turning vehicles. 
 
 Current LOS is good. Analysis showed the AM peak hour to operate at LOS B and 16 
seconds of overall delay, while the PM peak hour operates at LOS B and 13 seconds of delay. 
 
 
RECOMMENDED IMPROVEMENTS: 
• None 
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Routes 1A/129 (Broad Street) at Silsbee Street/Newhall Street 
 
 
• Intersection LOS data (signalized) 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004     Existing C 21 18 C 24 25
2004  Optimized B 19 17 B 20 20
2015    No-Build B 19 17 C 20 20
 
• Number of vehicle crashes, 1999–2001 (Mass. Registry): 14 (4.7 per year) 
• Crash rate: 0.77 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
Note: Total average queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 Although there are some differences, this intersection is very similar to Broad Street at 
Exchange Street (see Figure E-3a). They are located only a few hundred feet apart, so there are 
similar land uses. Both have on-street parking. Both signals are pretimed. However, this 
intersection has four approaches instead of three. There is an exclusive left-turn lane and two 
general-purpose lanes on each Broad Street (northbound and southbound) approach at this 
location. 
 
 According to Mass. Registry data there were 4.7 crashes per year during 1999–2001, a crash 
rate of 0.77, below the District 4 average of 0.88. 
 
 There are crosswalks painted clearly on all four approaches. Just as at Exchange Street, 
however, there are no pedestrian activation buttons. The pedestrian movements are concurrent 
with the two green through movement phases. There is sufficient time to cross the approaches of 
this intersection; however, pedestrians must take care to avoid conflicts with turning vehicles. 
There are small signs warning pedestrians: “WATCH FOR TURNING VEHICLES ON WALK 
SIGNAL.” 
 
 Also just as at Exchange Street, LOS is good at this intersection. In the AM peak hour, 
operations are at LOS C and 21 seconds of overall delay, while in the PM peak hour they are at 
LOS C and 24 seconds of delay. 
 
RECOMMENDED IMPROVEMENTS: 
• None 
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Routes 1A/129 (Broad Street/Lewis Street) at Chestnut Street/Atlantic Street 
 
 
• Intersection LOS data (signalized) 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004     Existing D 37 42 C 24 28
2004  Optimized C 26 33 B 14 17
2015    No-Build C 28 36 B 14 19
 
• Number of vehicle crashes, 1999–2001 (Mass. Registry): 27 (9.0 per year) 
• Crash rate: 1.68 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
Note: Total average queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 This pretimed, geometrically tight, signalized intersection is at the approximate midpoint of 
the corridor (see Figure E-3b). It is also at this point where the Routes 1A/129 corridor changes 
names from Broad Street to Lewis Street. Each approach has one travel lane from which all 
turning movements are made. There is a mix of commercial establishments and multiunit 
residential structures surrounding the intersection. There is on-street parking on all four 
approaches. 
 
 There were 9.0 crashes per year between 1999 and 2001. The crash rate, 1.68, was one of the 
highest in the study area, nearly twice the District 4 average of 0.88. The crash types included 
41% angle and 37% rear end. 
 
 There are pedestrian buttons on all four corners of the intersection. However, from fieldwork 
it was found that three of five buttons were not functioning. Crosswalks are clearly marked on all 
four approaches. Pedestrian movements are concurrent with the two green signal phases. There 
is sufficient time to cross each approach; however, care must be taken to avoid conflict with 
turning vehicles. 
 
 Capacity analysis showed acceptable levels of service. The AM peak hour operates at LOS D 
and 37 seconds of overall delay, while the PM peak hour operates at LOS C and 24 seconds of 
delay. None of the individual approaches currently operates at LOS E or F. Optimizing the AM 
peak hour signal timing, decreasing the cycle length from 75 to 68 seconds, improved the LOS to 
C and overall delay to 26 seconds delay. Optimizing the PM peak hour signal timing, decreasing 
the cycle length from 75 to 60 seconds, improved LOS to B and delay to 14 seconds. As part of 
the optimization for both peak hours, the yellow and red timings combined were reduced from 8 
to 5 seconds. 
 
RECOMMENDED IMPROVEMENT: 
• Optimize signal timing, decreasing the AM and PM peak hour cycle lengths from 75 to 
68 and 60 seconds, respectively. 
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Routes 1A/129 (Lewis Street) at Chatham Street/Aubrey Terrace 
 
 
• Intersection LOS data (unsignalized) 
 AM Peak Hour: LOS / Delay PM Peak Hour: LOS / Delay 
Scenario EB, all turns WB, all turns EB, all turns WB, all turns
2004         Existing C / 23 C / 20 F / * N.A.
No Optimization — — — —
2015       No-Build C / 25 C / 21 F / * N.A.
 
• Number of vehicle crashes, 1999–2001 (Mass. Registry): 2 (0.7 per year) 
• Crash rate: 0.13 crashes per million entering vehicles (2005 District 4 average: 0.63) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
 
 
 This is the only location in the corridor where traffic is controlled by a flashing beacon (see 
Figure E-3b). The beacon flashes yellow for traffic on the major street, Lewis Street, and red for 
traffic on the minor street, Chatham Street/Aubrey Terrace. There is on-street parking on Lewis 
Street as well as a bus stop in the southbound direction. There is one travel lane on each of the 
four approaches. 
 
 There were 0.7 vehicle crashes per year between 1999 and 2001 according to the Mass. 
Registry. This translates to a crash rate of 0.13, far below the District 4 average of 0.63 for 
unsignalized intersections. 
 
No pedestrian buttons are provided at this intersection. There are crosswalks on the Lewis 
Street southbound and Chatham Street eastbound approaches, but they are worn and faded. 
 
 From capacity analysis for unsignalized intersections it was seen that, during the AM peak 
hour, eastbound and westbound turns (from the minor streets) operated at LOS C. During the PM 
peak hour the eastbound turns operated at LOS F, while on Aubrey Terrace, essentially a 
driveway, there were no vehicles exiting. 
 
 One improvement was tested: a warrant analysis was conducted in order to determine 
whether a new signal would be appropriate at this intersection. Although a few of the warrants 
were met, installation of a signal is not recommended, because of relatively low side-street 
volumes and the low incidence of vehicle crashes. 
 
RECOMMENDED IMPROVEMENT: 
• Repaint the crosswalks 
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Routes 1A/129 (Lewis Street) at Ocean Street/Ocean Circle 
 
 
• Intersection LOS data (signalized) 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004     Existing B 10 13 B 16 15
2004  Optimized B 10 13 B 14 16
2015    No-Build B 10 14 B 14 16
 
• Number of vehicle crashes, 1999–2001 (Mass. Registry): 8 (2.7 per year) 
• Crash rate: 0.55 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
Note: Total average queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 This is a four-legged, signalized intersection (see Figure E-3b). The Lewis Street northbound 
and southbound approaches both consist of one travel lane. The eastbound approach, Ocean 
Circle, is two-way and has a very narrow travel lane in each direction. Only four vehicles in the 
AM peak hour and three in the PM peak hour entered Lewis Street from this approach. Ocean 
Street, the westbound approach, is a relatively wide one-way street and enters the intersection at 
an acute angle with the northbound approach. There is on-street parking on all four approaches. 
The land use is a mix of commercial and residential, and there is a bus stop at the corner of the 
northbound approach. 
 
 Vehicle crash data from the Mass. Registry showed 2.7 crashes per year between 1999 and 
2001. The crash rate was 0.55, well below the District 4 average of 0.88. 
 
 There are crosswalks on all but the southbound Lewis Street approach. Pedestrian buttons are 
provided only on each side of Lewis Street on the northbound approach of the intersection. The 
pedestrian movement across Lewis Street is concurrent with the Ocean Street green signal phase 
and lasts 19 seconds, sufficient time to cross Lewis Street. 
 
 There are no congestion problems at this location. Capacity analysis shows LOS B and 10 
seconds of overall delay during the AM peak hour and LOS B and 16 seconds of delay in the PM 
peak hour. 
 
RECOMMENDED IMPROVEMENTS 
• None 
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Routes 1A/129 (New Ocean Street) at Route 129A (Eastern Avenue) 
 
 
• Intersection LOS data (signalized) 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004     Existing F * 71 E 67 72
2004  Optimized E 65 73 D 54 79
2015    No-Build E 73 78 E 61 86
 
• Number of vehicle crashes, 1999–2001 (Mass. Registry): 31 (10.3 per year) 
• Crash rate: 1.36 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total average queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 This is the northernmost intersection in the Routes 1A/129 corridor, analyzed as Concern B 
(see Figure E-3b). The boundary between Lynn and Swampscott is immediately to the north. The 
intersection has four one-lane approaches, is geometrically tight, slopes downhill in both the 
Eastern Avenue eastbound and New Ocean Street northbound directions, and is surrounded by 
residential land use. The only on-street parking permitted is along both Eastern Avenue receiving 
lanes. There is bus traffic on all approaches except Eastern Avenue eastbound. There is no room 
for geometric expansion. 
 
 There were 10.3 vehicle crashes per year recorded from 1999 to 2001, according to Mass. 
Registry crash data. This yielded a crash rate of 1.36, well above the District 4 average of 0.88. 
Most of the crashes by far, 77%, were angle, while 13% were rear-end. 
 
 Pedestrian crosswalks, as well as pedestrian buttons, are provided on all four approaches. 
However, one button was not functioning. The exclusive pedestrian phase is 15 seconds, 
sufficient time for crossing any of the approaches. 
 
 This is a congested intersection. It operates at LOS F and more than 80 seconds of overall 
delay in the AM peak hour and at LOS E and 67 seconds of overall delay in the PM peak hour. 
Through optimization, the intersection improved to LOS E and 65 seconds of delay in the AM 
peak hour and to LOS D and 54 seconds of delay in the PM peak hour. In the optimization 
process, the cycle length was increased from 90 to 120 seconds for the AM peak hour and from 
90 to 118 seconds for the PM peak hour. 
 
RECOMMENDED IMPROVEMENTS: 
• Optimize signal timing by increasing the AM and PM peak hour cycle lengths from 90 to 
120 and 118 seconds, respectively. Prior to optimization, one approach in each of the 
AM and PM peak hours operated at LOS F and with overall delays well beyond 80 
seconds. Another approach operated at LOS E (PM peak hour). After optimization, the 
approaches operated in a much more balanced manner. Even though two approaches 
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still operated at LOS F (in the AM peak hour), the overall delays were much lower, at 
just over 80 seconds. Two approaches also operated at LOS E, both in the PM peak hour. 
• Fix pedestrian buttons. 
 
CONCERN/RECOMMENDED IMPROVEMENTS C 
 
CONCERN: “There are perceived dangers and poor aesthetics in the Lynn Station parking 
garage. This discourages spillover commuter rail riders/parkers from neighboring towns from 
using the underutilized garage.” 
 
While most North Shore commuter rail station parking lots are at 70–100% capacity each 
day, the Lynn Central Square Station garage, with 952 spaces, remains at about 35% capacity 
each weekday.4 The garage is located at the downtown Lynn commuter rail station. It is also 
located at the convergence of major highways and arterials. In the north–south direction, Route 
1A (the Lynnway; Broad Street) and Lynn Shore Drive either pass directly by or within a few 
hundred yards of the garage. In the east–west direction, Market Street is adjacent to the garage, 
while Route 129 (Washington Street) lies two blocks to the north. 
 
 Both the Swampscott and Salem commuter rail station parking lots are at 100% capacity 
each weekday. They are located about 1.7 miles and 5.0 miles north of the Lynn station and 
garage, respectively. This study assumes that it is possible to attract additional commuters to the 
Lynn parking garage not only from Swampscott and Salem, but also from other North Shore 
communities without commuter rail service. 
 
 During the 2004 Democratic National Convention (DNC), Lynn was utilized as one of the 
key public-transportation transfer points for Boston-bound travelers. Anecdotal evidence relates 
that commuters enjoyed a clean and safe garage and station there during DNC week. Regular 
daily commuters, currently and potentially parking in the Lynn Central Square Station garage 
today, expect an equally pleasant commute. 
 
RECOMMENDED IMPROVEMENTS: 
• Keep the garage clean. 
• Fix all elevators, and keep them functioning. 
• Add Lynn police and MBTA police presence throughout the station area during the entire 
MBTA daily schedule. 
• Encourage and facilitate street-level food, beverage, newspaper, and other vendors 
inside the station area. 
• Encourage and advertise regular, visible public activities, such as family-style musical 
entertainment, food-tasting events, and the like within the station area. People perceive 
“safety in numbers.” 
• Consider making parking completely free to all MBTA commuters and North Shore 
Community College students. This could last for a year, or until a “critical mass” of 
commuters have switched to the Lynn station garage. 
• Add variable-message signs on the Lynnway and other arterials nearby, stating “Next 
train in 12 minutes” and “Free parking,” etc. 
                                            
4 CTPS, Mobility in the Boston Region: Existing Conditions and Next Steps: The 2004 Congestion Management 
System Report, p. V-3. 
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 • Encourage, using means including advertising, local North Shore commuters who 
currently park at the Wonderland Blue Line station in Revere to switch to the Lynn 
Station garage. From a CTPS license plate survey in 2005 it was found that 53% of all 
matched vehicles parked at Wonderland originated in Lynn, Swampscott, Marblehead, or 
Salem. This equates to approximately 500 vehicles that essentially pass by the Lynn 
station and garage each day. Should even a fraction of these vehicles, 20–30%, switch to 
the Lynn garage, 100 to 150 additional daily commuters would be using the garage’s 
facilities. These vehicles would be diverted from the Route 1A corridor south of Lynn, 
thereby reducing congestion and VMT (vehicle miles traveled). 
 
LYNN and SWAMPSCOTT (CONCERN/RECOMMENDED IMPROVEMENT D) 
 
CONCERN/RECOMMENDED IMPROVEMENT D 
 
CONCERN: “Traffic backs up on Lynn Shore Drive in Lynn onto Humphrey Street in 
Swampscott.” According to Swampscott officials, “the cause may be traffic operations at the 
signal at Lynn Shore Drive at Nahant Street in Lynn.” 
 
Summary of data on on the intersection of Lynn Shore Drive with Nahant Street/Beach Road: 
 
 
• Intersection LOS data (signalized) 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004     Existing F * 166 F * 153
2004  Optimized F * 114 D 38 101
2015    No-Build F * 121 D 44 107
Alt 1   (’04 vols) C 35 85 B 16 67
Alt 1   (’15 vols) D 41 90 B 17 73
Alt 2   (’04 vols) C 29 62 C 26 62
Alt 2   (’15 vols) C 33 68 C 30 67
 
• Number of vehicle crashes, 1999–2001 (Mass. Registry): 13 (4.3 per year) 
• Crash rate: 0.45 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total average queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 Traffic operations at this three-legged, signalized intersection do not impact only Lynn: the 
effects extend nearly a mile northward into Swampscott (see Figure E-4). The Lynn Shore Drive 
northbound approach consists of one through lane and one exclusive left-turn lane; the 
southbound approach has one through/right-turn lane. Nahant Street eastbound has a wide lane in 
which vehicles line up for left and right turns, side by side. 
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 There were 4.3 vehicle crashes per year at this location, according to Mass. Registry data 
from 1999–2001. The crash rate was 0.45, well below the District 4 average of 0.88. Of the 
crashes, 46% were angle and 31% were rear-end. 
 
 The intersection has been made quite pedestrian-friendly, perhaps since it is located next to 
the bicycle/pedestrian path between Lynn Shore Drive and the Atlantic Ocean. There are clearly 
marked crosswalks, functioning pedestrian activation buttons, and an exclusive phase lasting 24 
seconds. This is sufficient time to cross any of the approaches to the intersection. 
 
 Capacity analysis showed this intersection to be failing in both peak hours. In both cases the 
LOS is F with more than 80 seconds overall delay, and, as alluded to above, there are long 
queues, particularly northward in the AM peak hour. Optimization of the signal timing—
including increasing the cycle length from 113 to 120 seconds and even decreasing the 
pedestrian phase by 7 seconds, from 24 to 17—was tested. The AM peak hour improved slightly 
but still operated at LOS F and more than 80 seconds of delay. The PM peak hour improved to 
LOS D and 38 seconds of delay. 
 
 Two build alternatives were tested. The first, Alternative 1, is a low-cost measure which 
eliminates right and left turns from Nahant Street eastbound onto Lynn Shore Drive. The 
eastbound vehicles, totaling 134 in the AM peak hour and 57 in the PM peak hour, would instead 
turn right onto Beach Road immediately prior to the intersection. Those vehicles that would have 
turned right onto Lynn Shore Drive would instead continue southbound on Beach Road, through 
the Nahant Rotary, either to Nahant or onto the Lynnway southbound. Those that would have 
turned left would likewise use Beach Road southbound to enter the rotary, but would continue 
around and proceed northward on Lynn Shore Drive, a detour of perhaps two to three minutes in 
length. Traffic from Lynn Shore Drive, northbound and southbound, could still enter Nahant 
Street and travel in the westbound direction. 
 
To accomplish Alternative 1, the median between Lynn Shore Drive and Beach Road would 
be extended northward halfway across Nahant Street. Appropriate signage would also be added, 
in order to direct all Nahant Street eastbound traffic to turn right onto Beach Road southbound. 
As a result of this relatively low-cost measure, traffic operations would improve to LOS C and 
35 seconds of overall delay in the AM peak hour and to LOS B and 16 seconds of delay in the 
PM peak hour. The pedestrian phase would be reduced by 3 seconds, from 24 to 21 seconds, still 
sufficient time to cross Lynn Shore Drive. 
 
 Alternative 2 is far more costly, as well as controversial, and involves the widening of Lynn 
Shore Drive between the Nahant Street Rotary northward in the direction of the Swampscott 
line. Hypothetically, a reversible center lane could be constructed, the necessary space being 
created by banning on-street parking and/or by claiming a narrow stip of land from the grass 
section between Lynn Shore Drive and the bicycle/pedestrian path along the ocean. The lane 
would serve southbound traffic during the AM peak period and reverse to serve northbound 
traffic during the PM peak period. This alternative would leave Nahant Street open in both 
directions, and when tested, the AM peak hour improved to LOS C and 29 seconds of overall 
delay, while the PM peak hour improved to LOS C and 26 seconds of delay. In this alternative, 
the cycle length would again increase from 113 to 120 seconds while the pedestrian phase would 
be reduced from 24 to 21 seconds. 
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RECOMMENDED IMPROVEMENT: 
• Alternative 1: Reconstruct the intersection so that Nahant Street eastbound traffic does 
not exit onto Lynn Shore Drive. Instead, redirect these relatively low traffic volumes onto 
Beach Road southbound. Traffic turning from Lynn Shore Drive northbound and 
southbound onto Nahant Street westbound would still be permitted. 
 
 
SWAMPSCOTT (CONCERNS/RECOMMENDED IMPROVEMENTS E–G) 
 
CONCERN/RECOMMENDED IMPROVEMENTS E 
 
CONCERN: “There is substantial congestion and excessive truck traffic on Essex Street. Essex 
Street is the only officially designated truck route in Swampscott.” According to town officials, 
“most of the trucks travel to/from the Aggregate Industries quarry on Danvers Road/Swampscott 
Road on the Swampscott/Salem border.” 
 
 CTPS performed fieldwork on and near Essex Street in order to determine the magnitude of 
the stated concern. Essex Street is a two-lane roadway between Eastern Avenue (just over the 
Lynn line in the south) and the Swampscott Mall area (near the Salem line in the north). The 
southern portion south of Danvers Road is especially narrow and hilly and in need of 
resurfacing. On-street parking was observed in the southern portion of the corridor (see Figure 
E-5). 
 
 There are traffic signals on Essex Street at the Swampscott Mall driveway, Danvers Road/ 
Eastman Avenue, Burpee Road, and Eastern Avenue (not shown). In addition, there is a flashing 
green (pedestrian) signal at Stetson Avenue, a flashing yellow beacon just north of the railroad 
bridge (in the southbound direction), and “School 20 MPH” flashing signals near Machon 
Elementary School and the new high school under construction, just south of the Greenway. 
 
 Manual turning-movement counts (MTMCs) were conducted at two locations in or near the 
corridor: at Essex Street at Danvers Road/Eastman Avenue and at Swampscott Road at the 
Aggregate Industries driveway to the west, just over the Salem line. The following information 
was found with respect to truck traffic: 
 
                     % Trucks     
Intersection            AM Peak Period  PM Peak Period 
Essex Street at Danvers Road/Eastman Avenue           6.6          1.8 
Swampscott Road at Aggregate Industries driveway        10.0          N.A. 
Average of all 20 study area intersections analyzed          4.6          1.9 
 
 The Essex Street at Danvers Road/Eastman Avenue intersection experiences a percentage of 
trucks in the AM peak period, 6.6%, that is higher than the study area average of 4.6%. In fact, 
this intersection has the fourth-highest AM peak period percentage of trucks of all 20 study area 
intersections analyzed. In the PM peak period, the percentage of trucks, 1.8%, is about the same 
as the study area average, 1.9%. 
 
 It is not surprising that 10.0% of all vehicles at the Swampscott Road at Aggregate Industries 
driveway intersection are trucks. In field observations, 100% of all vehicles entering or exiting 
the driveway during the AM peak period were classified as trucks (a total of 216 trucks entered 
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or exited between 6:30 and 9:15 AM). Of the 106 exiting trucks, 59 (56%) turned right toward 
Essex Street in Swampscott, while 47 (44%) turned left toward Route 107 in Salem. 
 
CONCERN E CONCLUSIONS/RECOMMENDATIONS:  
• According to Swampscott officials, Essex Street is a designated truck route. Depending 
on the ultimate destination—local or distant—the Route 107 corridor is generally an 
easier way than Essex Street for trucks to reach the major highways such as Route 1, 
Route 128, and I-95. However, this study does not endorse a truck ban on Essex Street. In 
order for MassHighway to approve a community’s truck ban request, a viable alternative 
must be presented. Should such a proposed alternative impact a neighboring community, 
in this case Salem, there must be approval by that community as well. 
 
Finally, it is conceivable that there may ultimately be a natural shift of some truck traffic 
away from the Essex Street corridor. Once the new Swampscott High School on Essex 
Street is completed in 2007, including the installation of traffic signals at Burrill Street 
and perhaps at the high school driveway, Essex Street may become a slower, and 
therefore less attractive, thoroughfare for some trucks that could optionally travel on 
Route 107. 
 
 To complete the analysis in the Essex Street corridor, the following summaries describe 
traffic operations and vehicle crashes at the two intersections, Essex Street at Danvers 
Road/Eastman Avenue and Swampscott Road at the Aggregate Industries driveway. 
 
 
Essex Street at Danvers Road/Eastman Avenue Summary 
 
• Intersection LOS data (signalized) 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004     Existing E 66 88 F * 104
2004  Optimized D 54 88 E 62 101
2015    No-Build E 59 94 E 66 107
 
• Number of vehicle crashes, 1999–2001 (Mass. Registry): 19 (6.3 per year) 
• Crash rate: 0.59 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total average queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 Essex Street at Danvers Road/Eastman Avenue is a four-legged intersection (see Figure E-5). 
The Essex Street northbound approach has an exclusive left-turn lane as well as a shared 
through/right-turn lane. The southbound approach has an exclusive right-turn lane and a shared 
through/left-turn lane. The Danvers Road eastbound approach is on a railroad bridge and consists 
of an exclusive right-turn lane and a shared through/left-turn lane. Eastman Avenue westbound 
has one general-purpose lane. There is local MBTA bus service on Essex Street. 
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 Based on vehicle crash information from the Mass. Registry for 1999–2001, there were 6.3 
crashes per year at this location. This yields a crash rate of 0.59, below the District 4 average of 
0.88 for signalized intersections. The breakdown of crashes was 42% angle, 32% rear-end, and 
21% other/unknown. 
 
 Crosswalks are provided but are faded and in need of restriping. There are functioning 
pedestrian buttons on all corners, and the exclusive pedestrian phase lasts 21 seconds, sufficient 
time to cross any approach to the intersection. 
 
 The intersection operates at LOS E and 66 seconds of overall delay in the AM peak hour, and 
at LOS F and more than 80 seconds of delay in the PM peak hour. Due to the lack of space, it is 
not possible to expand the intersection footprint. Some improvement is achieved through signal 
optimization: the intersection improves to LOS D and 54 seconds of delay in the AM peak hour 
and to LOS E and 62 seconds of delay in the PM peak hour. It should be noted, however, that in 
order to obtain these improvements the pedestrian phase was reduced from 21 seconds to 17 
seconds, while the cycle length was increased from 109 to 120 seconds. The 17 seconds should 
still be sufficient time for pedestrians to cross any of the intersection approaches. 
 
RECOMMENDED IMPROVEMENTS FOR ESSEX STREET AT DANVERS ROAD/EASTMAN 
AVENUE: 
• Optimize signal timing by increasing the AM and PM peak hour cycle lengths from 109 
to 120 seconds. Prior to optimization, two approaches in each peak hour operated at 
LOS F with overall delays beyond 80 seconds. After optimization, no approach operated 
at LOS F; one approach in the AM peak hour and two approaches in the PM peak hour 
operated at LOS E. In order to achieve these LOS improvements, the exclusive pedestrian 
phase would need to be reduced from 21 to 17 seconds. 
• Restripe crosswalk markings. 
 
 
Swampscott Road at Aggregate Industries Driveway Summary 
 
• Intersection LOS data (unsignalized) 
 AM Peak Hour: LOS / Delay PM Peak Hour: LOS / Delay 
Scenario WB, l. turns/throughs NB, left/right turns WB, l. turns/throughs NB, left/right turns
2004         Existing B / 11 C / 19 N.A. N.A.
No Optimization — — — —
2015       No-Build B / 11 C / 19 N.A. N.A.
 
• Number of vehicle crashes, 1999–2001 (Mass. Registry): 11 (3.7 per year) 
• Crash rate: 0.59 crashes per million entering vehicles (2005 District 4 average: 0.63) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
 
 
 The intersection of Swampscott Road and the Aggregate Industries driveway is a three-
legged, unsignalized intersection, with Swampscott Road running east–west between Route 107 
in Salem and Essex Street in Swampscott (Swampscott Road is named Danvers Road in 
Swampscott; see Figure E-5). The Aggregate Industries driveway enters Swampscott Road on a 
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northbound approach. Swampscott Road has one travel lane in each direction, while the 
driveway is wide with no lane stripings. 
 
 Mass. Registry crash data from 1999 to 2001 show that there were 3.7 vehicle crashes per 
year, a crash rate of 0.59. This is just below the District 4 average for unsignalized intersections 
of 0.63. 
 
 There are no pedestrian facilities at this intersection, neither crosswalks nor sidewalks. 
 
 There is no congestion at this intersection. The driveway approach (northbound) operates at 
LOS C in the AM peak hour, while the Swampscott Road westbound approach operates at LOS 
B. The PM peak period was not analyzed. 
 
RECOMMENDED IMPROVEMENTS FOR SWAMPSCOTT ROAD AT THE AGGREGATE 
INDUSTRIES DRIVEWAY: 
• None 
 
CONCERN/RECOMMENDED IMPROVEMENTS F 
 
CONCERN: “There appear to be high levels of cut-through traffic between Route 1A (Paradise 
Road) and Route 129 (Humphrey Street). The affected residential neighborhoods are along 
Walker Road and Farragut Road.” 
 
 CTPS conducted a license plate survey during the AM peak period to determine the existence 
and magnitude of “cut-through” traffic travelling between the Route 129 (Humphrey Street) and 
Route 1A (Paradise Road) corridors in Swampscott. Town officials had suggested that Farragut 
Road and Walker Road were the primary residential streets used by drivers between the two 
corridors (see Figure E-5). 
 
 CTPS had previously recorded AM and PM peak period manual turning-movement counts 
(MTMCs) at the Route 1A intersections at Farragut Road and at Walker Road. From an 
inspection of these MTMCs by direction and peak period, it was determined that the greatest 
traffic flows on both streets were during the AM peak period in the direction of Route 1A. 
Therefore a license plate survey—only one, because of limited resources—was conducted in 
order to identify as much suspected Route 1A–bound cut-through traffic as possible. This was 
accomplished by recording license plates at three stations during the AM peak period (7:00–
9:00). These stations were: 
 
1. Monument Avenue northbound, just south of the Farragut Road/Walker Road 
intersection 
2. Farragut Road northbound, just south of Route 1A 
3. Walker Road northbound, just south of Route 1A 
 
The results yielded two sets of information. First, it was determined how many vehicles 
traveled through the residential neighborhoods by matching the license plates of vehicles 
observed at Station 1 with those of vehicles observed at either Station 2 or Station 3. Second, the 
town of origin where each recorded vehicle is garaged was determined, by station. The findings 
are summarized below: 
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         Vehicles Observed 
                      
              At Stations 1 and 2     At Stations 1 and 3 
    At Station 1   (Monument Ave   (Monument Ave 
   (Monument Ave)   and Farragut Rd)    and Walker Rd)
     375       28 (7%)     135 (36%) 
                      
   Source: CTPS 
 
 From the table above it may be seen that just 7% of the vehicles observed at Station 1 
(Monument Avenue) were also observed at Station 2 (Farragut Road). However, 36% of the 
vehicles observed at Station 1 were also observed at Station 3 (Walker Road). Of this latter 
group of 135 vehicles, the most frequent towns of origin were Nahant (15 vehicles), Lynn (10), 
Revere (8), Salem and Boston (7 each), and Swampscott, Saugus, and Everett (5 each). 
 
       Vehicles Observed at Any Station, 
   by Town of Origin 
                    
 
              Vehicles Passing by 
   Town of Origin   Station 1, 2, and/or 3
   Swampscott     275   (40%) 
       Lynn         53     (8%) 
   Nahant         52     (8%) 
   Revere         40     (6%) 
   Salem         38     (5%) 
   Boston         34     (5%) 
   Marblehead       30     (4%) 
   Others       170   (25%) 
                    
   All Towns      692 (100%) 
                    
   Source: CTPS 
 
 From this table, it may be seen that 40% of all license plates observed belonged to vehicles 
originating in Swampscott. Another 25% originated in communities in Swampscott’s immediate 
vicinity (Lynn, Nahant, Salem, and Marblehead). 
 
CONCERN F CONCLUSIONS/RECOMMENDATIONS: 
• The license plate survey conducted was for the AM peak period, from the Route 129 
(Humphrey Street) corridor to the Route 1A (Paradise Road) corridor. Further study, of the 
AM peak period in the opposite direction or of the PM peak period in either direction, may 
yield different results and would be necessary before specific improvements could be 
recommended. 
• It does not appear that Farragut Road is used as a cut-through between Route 129 
(Humphrey Street) and Route 1A (Paradise Road) during the AM peak period, since just 7% 
of the vehicles observed at Station 1 (Monument Avenue) were also observed at Station 2 
(Farragut Road). 
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 • It does appear that Walker Road (Station 3) is used far more frequently than Farragut Road 
(Station 2) as a cut-through between Route 129 and Route 1A during the AM peak period. 
Of the 375 vehicles observed at Station 1, 135, or 36%, were also observed at Station 3. 
• Of the Walker Road cut-through vehicles, only 4% originated in Swampscott (5 of 135 
vehicles). Therefore, drivers from other communities make up 96% of the vehicles cutting 
through between Route 129 and Route 1A via Walker Road. 
 
Further analysis in the Farragut Road and Walker Road neighborhoods included the 
following assessments of the intersections of Route 1A (Paradise Road) with Farragut Road and 
with Walker Road. 
 
 
Route 1A (Paradise Road) at Farragut Road/Norfolk Avenue Summary 
 
• Intersection LOS data(unsignalized) 
 AM Peak Hour: LOS / Delay PM Peak Hour: LOS / Delay 
Scenario EB, all turns WB, all turns EB, all turns WB, all turns
2004        Existing F / * F / * F / * F / *
No Optimization — — — —
2015       No-Build F / * F / * F / * F / *
Alt 1      (’04 vols) D 50 61 D 42 61
Alt 1      (’15 vols) E 55 65 D 46 66
 
• Number of vehicle crashes, 1999–2001 (Mass. Registry): 8 (2.7 per year) 
• Crash rate: 0.46 crashes per million entering vehicles (2005 District 4 average: 0.63) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
 
 
 Route 1A (Paradise Road) at Farragut Road/Norfolk Avenue is an unsignalized four-legged 
intersection where the two minor street approaches (Farragut Road westbound and Norfolk 
Avenue eastbound) are offset by about 150 feet (see Figure E-5). All four approaches have one 
general-purpose travel lane. At the Route 1A northbound approach there is a flashing green 
signal. This signal can be activated by pedestrians in order to provide safe crossing of Route 1A. 
This is particulary important since an elementary school is located on the southwest quadrant. 
Most of the surrounding land use is residential. 
 
 There were 2.7 vehicle crashes per year at this intersection from 1999 to 2001, based on Mass. 
Registry data. This translates to a crash rate of 0.46, below the District 4 average for 
unsignalized intersections of 0.63. 
 
 There are painted crosswalks on all four approaches. Pedestrian buttons which activate the 
pedestrian phase are located on the Route 1A northbound approach and function properly. The 
phase lasts 15 seconds, sufficient time to cross Route 1A. 
 
 Capacity analysis shows that the major street (Route 1A) approaches operate at LOS A and 
both minor street approaches at LOS F in both the AM and PM peak hours. The only 
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improvement tested was a new traffic signal. A signal would improve operations to LOS D and 
50 seconds of overall delay in the AM peak hour and to LOS D and 42 seconds of delay in the 
PM peak hour. The intersection does meet some of the minor warrants for installing a new 
signal. However, it does not meet Warrant 7 concerning number of crashes per year for a three-
year period. 
 
RECOMMENDED IMPROVEMENTS FOR ROUTE 1A (PARADISE ROAD) AT FARRAGUT 
ROAD/NORFOLK AVENUE: 
• None 
 
 
Route 1A (Paradise Road) at Walker Road Summary 
 
• Intersection LOS data (unsignalized) 
 AM Peak Hour: LOS / Delay PM Peak Hour: LOS / Delay 
Scenario SB, left turns/throughs WB, left/right turns SB, left turns/throughs WB, left/right turns
2004        Existing A / 10 E / 37 B / 10 D / 30
No Optimization — — — —
2015       No-Build A / 10 E / 42 B / 10 D / 33
 
• Number of vehicle crashes, 1999–2001 (Mass. Registry): 8 (2.7 per year) 
• Crash rate: 0.37 crashes per million entering vehicles (2005 District 4 average: 0.63) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
 
 
 Route 1A (Paradise Road) at Walker Road is three-legged, with each approach having one 
general-purpose lane (see Figure E-5). The major street, Route 1A, is on an incline in the 
northbound direction. Land use is residential. 
 
 There were 2.7 crashes per year between 1999 and 2001 according to Mass. Registry data. 
This is a crash rate of 0.37, well below the District 4 average of 0.63 for unsignalized 
intersections. 
 
 There is a crosswalk across the Walker Road approach; however, there are none across Route 
1A at this location. There is a pedestrian signal on Route 1A about 500 feet to the north of 
Walker Road. 
 
 The Walker Road (minor street) approach operates at LOS E in the AM peak hour and at LOS 
D in the PM peak hour. A major reason why the approach operates better than LOS F is that 
virtually all of the more than 300 westbound vehicles in each of the AM and PM peak hours, 
respectively, turn right onto Route 1A northbound. 
 
RECOMMENDED IMPROVEMENTS FOR ROUTE 1A (PARADISE ROAD) AT WALKER 
ROAD: 
• None 
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 CONCERN/RECOMMENDED IMPROVEMENTS G 
 
CONCERN: “There are not enough parking spaces at the Swampscott commuter rail station.” 
Current capacity is 153 parking spaces and the daily utilization rate is 100%. 
 
 The commuter rail station parking lot in Swampscott usually fills up by about 7:00 AM on 
weekdays. There is no room in which to expand the lot. The station and parking area are located 
at the intersections of Burrill Street at Columbia Street and at Railroad Avenue, about 800 feet 
north of the Lynn line. The surrounding land use is mostly residential. 
 
 In 2004, CTPS conducted a study of how to improve access to Swampscott Station. The 
study was conducted in cooperation with the Metropolitan Area Planning Council and was done 
for the Swampscott Community Development Plan Committee. Recommended improvements 
were presented in a draft memorandum.5 These are summarized below, and an additional 
recommendation is appended to the list: 
 
RECOMMENDED IMPROVEMENTS: 
• Increase bicycle accessibility to the station. This can be done by (a) adding bicycle racks, 
perhaps even bicycle lockers, in the station area and (b) implementing a rail trail on an 
abandoned right-of-way that goes through Swampscott in an east-west direction. If 
implemented, the rail-trail would connect at its eastern end to the existing Marblehead 
trail. Although no decision has yet been made, Swampscott officials and private residents 
have discussed the possibility of constructing a trail along the abandoned corridor. The 
land in the corridor is currently owned by the National Grid power company. 
• Increase pedestrian accessiblity to the station. Although the station is located in a dense 
residential area, improvements to increase pedestrian safety are possible. These include 
the restriping of existing, and the addition of new, crosswalks in the neighborhood 
surrounding the station area. As resources permit, it is also suggested that existing 
sidewalks be upgraded by eliminating tree roots which have created uneven sidewalk 
surfaces. 
• Increase on-street parking in the vicinity of the station. This can be accomplished in one 
of two ways. Designate parking spaces along residential streets near the station, and 
allow Swampscott residents to obtain stickers for an annual fee in order to use the 
spaces. Another strategy could be to install long-term parking meters open to the general 
public and to charge daily. 
• Increase accessibility via public transportation. Reroute AM and PM peak period buses 
on Route 1A (Paradise Road) to the station to drop off and pick up passengers. This was 
attempted once in the late 1980s, but with only meager results. Perhaps it is time to try 
this strategy again and to increase the public’s awareness of this service improvement. 
The rerouting from Route 1A can be done using Norfolk Avenue and Pine Street to and 
from the station. Buses on Essex Street are closer to the station than those on Route 1A, 
so rerouting these are unnecessary since Essex Street is within walking distance of the 
station. A specific suggestion is that if some North Shore–to–Boston buses were short-
turned at Wonderland Station in Revere, then new feeder routes designed specifically to 
                                            
5 C. Lewis, “Transportation Element of the Executive Order 418 Study for Swampscott,” Draft CTPS 
memorandum, 18 June 2004. 
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bring people from Marblehead to Swampscott Station (and vice versa) to meet trains 
could be implemented (see pp. E-48 and E-49 below for additional discussion). 
• Increase accessibility by using paratransit vehicles as shuttles to and from Swampscott 
Station. The shuttles could pick up passengers from remote parking areas during the AM 
and PM peak periods (e.g., near Swampscott Mall or other retail locations near Vinnin 
Square), while continuing to be available for shuttling seniors during the middle of the 
day. 
• One final recommendation, not listed in the June 2004 draft CTPS memorandum, is to 
encourage Swampscott residents through the local media to park at the underutilized 
Lynn Central Square Station garage, 1.7 miles to the south of Swampscott Station (see 
discussion on pp. E-21–E-22 above). 
 
 
SALEM (CONCERNS/RECOMMENDED IMPROVEMENTS H–K) 
 
CONCERN/RECOMMENDED IMPROVEMENTS H  
 
CONCERN: “Changes/improvements may be needed at Vinnin Square. This location underwent 
major geometric and signal improvements in 2002.” Some problems may still remain in terms of 
queuing, congestion, crashes, signal timing, and pedestrian operations. 
 
 The Vinnin Square area underwent major geometric and signal improvements in 2002, 
including the implementation of a closed-loop signal system involving six signalized 
intersections. Field observations of traffic operations and driver behavior revealed possible 
improvement opportunities at four of the intersections. The analyses and recommended 
improvements are described below. Following the discussions of the intersections, additional 
recommendations for the Vinnin Square area are presented. 
 
Route 1A (Paradise Road) at Vinnin Street (Vinnin Square) 
 
 
• Intersection LOS data(signalized) 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004     Existing F * 120 D 48 109
No Optimization  (Intersection is   part   of   a closed     loop    system) 
2004     Coord’n D 40 59 D 38 66
 
• Number of vehicle crashes, 1999–2001 (Mass. Registry): 39 (13.0 per year) 
• Crash rate: 1.16 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total average queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 This is a busy, four-legged intersection (see Figure E-6). Route 1A northbound has one 
channelized, exclusive right-turn lane, one through lane, and one shared through/left-turn lane. 
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Route 1A southbound consists of two general-purpose lanes. Vinnin Street eastbound has an 
exclusive left-turn lane and a shared through/right-turn lane, while the westbound approach has 
an exclusive left-turn lane, a through lane, and an exclusive right-turn lane. The surrounding land 
use in the Vinnin Square area is mostly commercial (banks, fast food restaurants, gas stations, 
office supplies, drug stores, etc.). There is MBTA bus service on the northbound and westbound 
approaches. 
 
Some operational problems which were observed during field work include Route 1A 
southbound left-turning traffic not always clearing the downstream intersection at Salem Street 
at Vinnin Street. Vehicles were seen to queue from that intersection and occasionally block 
Route 1A northbound through traffic as well as Vinnin Street westbound traffic. Another 
problem involves the Starbucks plaza driveway, approximately 200 feet west of the intersection. 
Westbound traffic waiting to enter the driveway frequently waits for eastbound traffic to clear 
and in the process occasionally blocks westbound through traffic back to the Route 1A/Vinnin 
Street intersection. 
 
 According to Mass. Registry data, there were 13.0 crashes per year at this location between 
1999 and 2001. This translates to a crash rate of 1.16, above the District 4 average of 0.88. The 
crashes were broken down to 51% angle and 38% rear-end. However, the incidence of crashes 
during the three years was as follows: 
 
• 1999: 24 crashes 
• 2000: 12 crashes 
• 2001:   3 crashes 
 
The reason for this downward trend is not completely clear. However, it may be that the 
geometric and signal improvements which were completed in 2002 began to be implemented 
during this three-year period, thereby markedly reducing the crash occurrences over time. 
 
 Crosswalks are clearly marked on all four approaches. There are also pedestrian buttons on 
all corners; however, from fieldwork it was found that one was not functioning properly. The 
exclusive pedestrian phase lasts 18 seconds. This was sufficient time to cross any leg of the 
intersection. 
 
Since the intersection is part of a six-location closed-loop coordinated signal system, this 
study analyzed a potential modification of the coordination of four of the intersections: Route 1A 
at Vinnin Street, Vinnin Street at Salem Street, Vinnin Street at Loring Avenue, and Route 1A at 
Loring Avenue. Under the current coordination, this intersection operates at LOS F with more 
than 80 seconds of overall delay in the AM peak hour and at LOS D with 48 seconds of delay in 
the PM peak hour. Under the modified coordination with the other three intersections, traffic 
operations for this location improved to LOS D and 40 seconds of overall delay in the AM peak 
hour and to LOS D and 38 seconds of delay in the PM peak hour. This coordination involves 
decreasing the cycle length from 159 to 90 seconds in the AM peak hour and from 159 to 100 
seconds in the PM peak hour. 
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RECOMMENDED IMPROVEMENTS FOR ROUTE 1A (PARADISE ROAD) AT VINNIN 
STREET (VINNIN SQUARE): 
• Suggest to MassHighway and/or the City of Salem that the settings for the closed-loop 
signal system be reviewed and recalibrated to bring about an improved coordination 
such as the one described above, and so that turning movements that block other 
movements cease doing so. 
• It appears that making the Route 1A northbound right turns stop-controlled rather than 
yield-controlled will help with the merge/weave movements from Route 1A southbound 
left turns. However, further study is needed before implementing this change. 
• Consider moving the Starbucks driveway about 50 feet to the west. By doing so, 
westbound traffic waiting to enter the driveway would be less likely to block through 
traffic since two westbound travel lanes exist at this point. 
• Fix pedestrian button. 
 
Vinnin Street at Salem Street/Plaza Driveway (Vinnin Square) 
 
 
• Intersection LOS data (signalized) 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004     Existing B 19 30 D 39 36
No Optimization  (Intersection is   part   of   a closed     loop    system) 
2004     Coord’n B 12 18 B 10 18
 
• Number of vehicle crashes, 1999–2001 (Mass. Registry): 6 (2.0 per year) 
• Crash rate: 0.29 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
Note: Total average queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 A mere 230 feet to the east of the Route 1A at Vinnin Street intersection is Vinnin Street at 
Salem Street (see Figure E-6). It consists of four approaches, of which the southbound one is a 
narrow, one-lane, right-turn-only driveway from a shopping plaza. Just five vehicles in the AM 
peak hour and 30 vehicles in the PM peak hour turn right into the intersection from this 
driveway. The Salem Street (northbound) approach consists of an exclusive left-turn lane and an 
exclusive right-turn lane. The Vinnin Street eastbound approach has an exclusive right-turn lane 
and a through lane, while the westbound approach has one through lane and a shared through/ 
left-turn lane. There is local bus service on the northbound and eastbound approaches. 
 
 According to Mass. Registry data there were 2.0 vehicle crashes per year between 1999 and 
2001, a crash rate of 0.29. This is well below the District 4 average of 0.88. Five of the six 
crashes were angle. 
 
 Clearly marked crosswalks exist on all approaches except westbound. The pedestrian 
buttons, provided for all crossings, work well, and the exclusive pedestrian phase lasts 19 
seconds, sufficient time to cross any of the approaches. 
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  Since the intersection is part of a six-location closed-loop coordinated signal system, this 
study analyzed a potential modification of the coordination of four of the intersections: Route 1A 
at Vinnin Street, Vinnin Street at Salem Street, Vinnin Street at Loring Avenue, and Route 1A at 
Loring Avenue. Under the current coordination, this intersection operates at LOS B and 19 
seconds of overall delay in the AM peak hour and at LOS D and 39 seconds of delay in the PM 
peak hour. Under the modified coordination with the other three intersections, traffic operations 
for this location improved to LOS B and 12 seconds of overall delay in the AM peak hour and to 
LOS B and 10 seconds of delay in the PM peak hour. This coordination involves decreasing the 
cycle length from 152 to 90 seconds in the AM peak hour and from 152 to 100 seconds in the 
PM peak hour. 
 
RECOMMENDED IMPROVEMENT FOR VINNIN STREET AT SALEM STREET/PLAZA 
DRIVEWAY (VINNIN SQUARE): 
• Suggest to MassHighway and/or the City of Salem that the settings for the closed-loop 
signal system be reviewed and recalibrated to bring about an improved coordination 
such as the one described above. 
 
Vinnin Street at Loring Avenue (Vinnin Square) 
 
 
• Intersection LOS data(signalized) 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004     Existing C 24 37 B 18 43
No Optimization  (Intersection is   part   of   a closed     loop    system) 
2004     Coord’n B 14 31 C 21 48
 
• Number of vehicle crashes, 1999–2001 (Mass. Registry): 27 (9.0 per year) 
• Crash rate: 1.49 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
Note: Total average queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 This intersection is located just under 500 feet west of Route 1A at Vinnin Street (see Figure 
E-6). The Loring Avenue northbound approach has an exclusive left-turn lane, a through lane, 
and an exclusive, channelized right-turn lane. Southbound, Loring Avenue has an exclusive left-
turn lane and a shared through/right-turn lane. The Vinnin Street westbound approach has an 
exclusive left-turn lane and a shared through/right-turn lane. The eastbound approach is a short 
and narrow driveway from a small bank/office plaza and has an exclusive right-turn lane and a 
shared through/left-turn lane, both lanes being substantially less than 12 feet in width. There is 
bus service on the northbound and southbound approaches. 
 
 Vehicle crashes at this location totalled 9.0 per year during 1999–2001, according to Mass. 
Registry data. This amounts to a crash rate of 1.49, well above the District 4 average of 0.88. Of 
this total, 70% were angle crashes while another 15% were rear-end. However, just as at Route 
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1A at Vinnin Street, there was a downward trend in crashes during the years observed: 
 
• 1999: 11 crashes 
• 2000:   9 crashes 
• 2001:   7 crashes 
 
It appears that at this location, as well, the geometric and signal improvements completed in 
2002 may already have begun to have an impact on the number of crashes occurring. 
 
 Pedestrian facilities include clearly marked crosswalks for all approaches. Pedestrian 
activation buttons are provided and are functioning, and the exclusive pedestrian phase is 22 
seconds, sufficient time to cross any leg of the intersection. 
 
Since the intersection is part of a six-location closed-loop coordinated signal system, this 
study analyzed a potential modification of the coordination of four of the intersections: Route 1A 
at Vinnin Street, Vinnin Street at Salem Street, Vinnin Street at Loring Avenue, and Route 1A at 
Loring Avenue. Under the current coordination, this intersection operates at LOS C and 24 
seconds of overall delay in the AM peak hour and at LOS B and 18 seconds of delay in the PM 
peak hour. Under the modified coordination with the other three intersections, traffic operations 
for this location improved to LOS B and 14 seconds of overall delay in the AM peak hour and 
deteriorated to LOS C with 21 seconds delay in the PM peak hour. This coordination involves 
decreasing the cycle length from 128 to 90 seconds in the AM peak hour and from 128 to 100 
seconds in the PM peak hour. 
 
RECOMMENDED IMPROVEMENTS FOR VINNIN STREET AT LORING AVENUE (VINNIN 
SQUARE): 
• Suggest to MassHighway and/or the City of Salem that the settings for the closed-loop 
signal system be reviewed and recalibrated to bring about an improved coordination 
such as the one described above. 
 
Route 1A (Paradise Road) at Loring Avenue (Vinnin Square) 
 
 
• Intersection LOS data(signalized) 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004     Existing B 19 42 C 25 62
No Optimization  (Intersection is   part   of   a closed     loop    system) 
2004     Coord’n B 14 30 B 15 30
 
• Number of vehicle crashes, 1999–2001 (Mass. Registry): 31 (10.3 per year) 
• Crash rate: 1.17 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
Note: Total average queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 This is the northernmost intersection in the Vinnin Square closed-loop signal system (see 
Figure E-6). It is located 700 feet north of Route 1A at Vinnin Street. It is a three-legged 
E-39 
 intersection, with the Route 1A northbound approach consisting of an exclusive left-turn lane 
and one through lane. The southbound approach has two general-purpose lanes. Loring Avenue 
eastbound has an exclusive left-turn lane and an exclusive right-turn lane. There is bus service 
on the eastbound and southbound approaches. 
 
 Mass. Registry vehicle crash data from 1999–2001 show that there were 10.3 crashes per 
year at this intersection. The crash rate is 1.17, above the District 4 average of 0.88. A 
breakdown of crash types revealed 39% to be rear-end and 35% to be angle crashes. However, 
there seems to be an anomaly at this location when comparing its crash trends to those of the 
other intersections, discussed above, within the Vinnin Square closed-loop system. At those 
intersections, it was seen how crashes decreased between 1999 and 2001, presumably due to the 
geometric and signal improvements which were being implemented. At this intersection, 
however, the trend was as follows: 
• 1999:   7 crashes 
• 2000: 10 crashes 
• 2001: 14 crashes 
 
It is not clear why this intersection differs from the previously discussed nearby locations with 
respect to crash trends. Further study is required to determine the current typical numbers of 
crashes at all the locations, especially since a number of years have now passed since the 
intersections were improved. 
 
There are clearly marked crosswalks on all approaches. Pedestrian buttons are provided for 
all crossings and are functioning, and the exclusive pedestrian phase is 19 seconds, sufficient 
time to cross the intersection approaches. 
 
 Since the intersection is part of a six-location closed-loop coordinated signal system, this 
study analyzed a potential modification of the coordination of four of the intersections: Route 1A 
at Vinnin Street, Vinnin Street at Salem Street, Vinnin Street at Loring Avenue, and Route 1A at 
Loring Avenue. Under the current coordination, this intersection operates at LOS B and 19 
seconds of overall delay in the AM peak hour and at LOS C and 25 seconds of delay in the PM 
peak hour. Under the modified coordination with the other three intersections, traffic operations 
for this location improved to LOS B and 14 seconds of overall delay in the AM peak hour and to 
LOS B and 15 seconds of delay in the PM peak hour. In this coordination, the cycle length was 
decreased from 154 to 90 seconds in the AM peak hour and from 154 to 100 seconds in the PM 
peak hour. 
 
RECOMMENDED IMPROVEMENTS FOR ROUTE 1A (PARADISE ROAD) AT LORING 
AVENUE (VINNIN SQUARE): 
• Suggest to MassHighway and/or the City of Salem that the settings for the closed-loop 
signal system be reviewed and recalibrated to bring about an improved coordination 
such as the one described above. 
 
ADDITIONAL RECOMMENDED IMPROVEMENTS for the Vinnin Square area (although not 
discussed here in detail, other improvements tested, and showing promising results, were): 
• At Vinnin Street at Loring Avenue: add a second Vinnin Street westbound left-turn lane. 
This could be accomplished by redesigning the intersection using an existing  
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channelization island and undeveloped land on the southeast quadrant to create an 
expanded footprint. On Loring Avenue northbound, the existing exclusive left-turn lane 
would be eliminated in order to accomplish this redesign, leaving a shared through/left-
turn lane and an exclusive right-turn lane. 
• At Route 1A at Loring Avenue: restripe the eastbound lanes as an exclusive left-turn lane 
and a shared left-/right-turn lane. The number of eastbound AM peak hour left turns 
outnumber the right turns by a ratio of almost 5:1; in the PM peak hour the ratio is 12:1. 
Therefore, a low-cost recommendation is that the exclusive right-turn lane be restriped 
as a shared left-/right-turn lane. This would accommodate the heavy left turns more 
efficiently. 
 
CONCERN/RECOMMENDED IMPROVEMENTS I 
 
CONCERN: “There is congestion at the Route 1A (Loring Avenue)/Route 114 (Lafayette Street) 
intersection.” This location is at the northern end of the Salem State College campus. 
 
Route 1A (Loring Avenue) at Route 114 (Lafayette Street) and West Avenue 
 
 
• Intersection LOS data (signalized) 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004     Existing F * 101 D 54 84
2004   Optimized D 45 83 D 51 89
2015    No-Build D 51 91 D 54 92
 
• Number of vehicle crashes, 2002–2004 (Salem Police Department): 27 (9.0 per year) 
• Crash rate: 0.99 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total average queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 This is the northernmost signalized intersection analyzed in the study area (see Figure E-7). 
It is a somewhat skewed, four-legged intersection at the northern edge of the Salem State 
College campus. Route 114 (Lafayette Street) northbound has an exclusive left-turn lane and a 
shared through/right-turn lane. The Routes 1A/114 (Lafayette Street) southbound approach has 
an exclusive right-turn lane and a shared through/left-turn lane. The Route 1A (Loring Avenue) 
eastbound approach consists of an exclusive right-turn lane and a shared through/left-turn lane, 
while the West Avenue westbound approach has one general-purpose lane. 
 
 Vehicle crash data were obtained from the Salem police department for this intersection. The 
data cover the years 2002 through 2004. A total of 9.0 crashes per year were recorded, which 
translates to a crash rate of 0.99, above the District 4 average of 0.88. From the police accident 
reports it was possible to construct a collision diagram of the crashes. It was further possible to 
discern crash patterns, by type and by location within the intersection. The crashes were broken 
down as 37% rear-end and 26% each for angle crashes and sideswipes in the same direction. The 
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 collision diagram reveals that 6 of the 10 rear-end crashes occurred on the Route 114 northbound 
approach, while the remaining 4 occurred on the southbound approach. These types of crashes 
are often associated with stop-and-go traffic as well as locations with insufficient green time (see 
Figure D-6 on p. D-23 in Appendix D above). 
 
 There are somewhat faded crosswalks on each of the four approaches. Functioning pedestrian 
buttons are located on all four corners, and the exclusive pedestrian signal phase lasts 19 
seconds, sufficient time to cross the intersection approaches. 
 
 There is essentially no room for major geometric expansion at this intersection. Even if it 
were feasible to take land on the northern edge of the college campus, doing so would still leave 
a skewed intersection and would not improve operations to any great extent. Current operations 
in the AM peak hour are at LOS F and more than 80 seconds of overall delay, and in the PM 
peak hour they are at LOS D and 54 seconds of delay. The only improvement recommended is to 
optimize the signal, including extending the cycle length from 108 to 120 seconds. This would 
give more green time primarily to the northbound and southbound approaches, and thereby 
reduce the risk of rear-end crashes by allowing additional time to clear the intersection. After the 
optimization, the AM peak hour operates at LOS D and 45 seconds of delay and the PM peak 
hour operates at LOS D and 51 seconds of delay. 
 
RECOMMENDED IMPROVEMENTS: 
• Optimize signal timing by increasing the AM and PM peak hour cycle lengths from 108 
to 120 seconds. Prior to optimization, looking at the AM and PM peak hours together, 
four approaches operated at LOS E or F. After optimization, just one approach operated 
at LOS E (in the PM peak hour). 
• Restripe lanes and crosswalk markings. 
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 CONCERN/RECOMMENDED IMPROVEMENTS J 
 
CONCERN: “Congestion as well as problematic traffic operations exist at the Jefferson 
Avenue/Willson Street intersection.” This intersection is located in the vicinity of Salem High 
School and Salem Hospital. 
 
Jefferson Avenue at Willson Street/Cloutman Street 
 
 
• Intersection LOS data (unsignalized) 
 AM Peak Hour: LOS / Delay PM Peak Hour: LOS / Delay 
Scenario EB, all turns WB, all turns EB, all turns WB, all turns
2004         Existing F / * F / * F / * F / *
No Optimization — — — —
2015       No-Build F / * F / * F / * F / *
Alt. 1      (’04 vols) C 30 55 C 34 60
Alt. 1      (’15 vols) C 32 57 D 37 64
 
• Number of vehicle crashes, 2002–2004 (Salem Police Department): 21 (7.0 per year) 
• Crash rate: 0.86 crashes per million entering vehicles (2005 District 4 average: 0.63) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
 
 
 This intersection is in a compact residential neighborhood and is controlled by a flashing 
beacon (see Figure E-7). The main street, Jefferson Avenue, has flashing green, while the minor 
streets, Willson Street/Cloutman Street, are controlled by flashing red. The Jefferson Avenue 
northbound approach has two general-purpose lanes, but due to the heavy northbound left turns 
one is a de facto left-turn lane. There is one general-purpose lane southbound. Willson Street 
eastbound has an exclusive right-turn lane and a shared through/left-turn lane, while Cloutman 
Street westbound has one general-purpose lane. Willson Street and Cloutman Street are offset by 
about 30 feet. 
 
 Vehicle crash data were obtained from the Salem police department for this intersection. The 
data covers the years 2002 through 2004. A total of 7.0 crashes per year were registered during 
the three-year period. The crash rate is 0.86, above the District 4 average of 0.63 for unsignalized 
intersections. A collision diagram was constructed from the police accident reports, displaying 
the intersection’s crash patterns. This diagram shows that 52% were angle crashes and 29% were 
rear end. All but one of the angle crashes involved left-turning vehicles from Willson Street 
eastbound colliding with through or left-turning vehicles from Jefferson Avenue northbound. 
The crashes presumably resulted from insufficient gaps in the main street traffic stream and the 
minor street vehicles unsuccessfully rushing to complete the left turn (see Figure D-7 on p. D-24 
in Appendix D). 
 
 There is one painted crosswalk across Jefferson Avenue, connecting two of the offset minor 
street corners. There are pedestrian buttons on all the corners, and the pedestrian phase is of the 
older variety where the beacon simultaneously shows red above yellow for 15 seconds, sufficient 
time to cross any of the legs of the intersection. 
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  Capacity analysis as an unsignalized intersection shows the northbound approach at LOS B, 
the southbound approach at LOS A, and both the eastbound and westbound approaches (minor 
street) at LOS F. The one improvement tested, and recommended, is to install a traffic signal. 
Numerous signal warrants were met, and a signal would offer both increased safety and 
improved processing of traffic. A signal tested with 2004 volumes, based on a 120-second cycle 
and including an exclusive pedestrian phase of 15 seconds, yields an AM peak hour LOS of C 
and 30 seconds of overall delay. The PM peak hour would operate at LOS C and 34 of seconds 
delay. The fact that the minor street approaches are offset should not cause great concern since 
the westbound traffic volumes totalled fewer than 25 vehicles during each of the AM and PM 
peak hours. 
 
RECOMMENDED IMPROVEMENTS: 
• Install a traffic signal, including an exclusive pedestrian phase. 
• Restripe existing crosswalk markings and add additional ones on the remaining 
approaches 
 
CONCERN/RECOMMENDED IMPROVEMENT K 
 
CONCERN: “There are safety concerns at the Route 1A (Loring Avenue)/Canal Street/Jefferson 
Avenue intersection. A traffic study by Vanasse Hangen Brustlin, Inc. (VHB), of Watertown, is 
under way for this area since a new CVS drug store is planned nearby.” 
 
Route 1A (Loring Avenue) at Canal Street/Jefferson Avenue 
 
 
• Intersection LOS data (signalized) 
 AM Peak Hour PM Peak Hour 
  Intersection Total Avg. Intersection Total Avg.
Scenario LOS Delay (sec.) Queue (# veh.) LOS Delay (sec.) Queue (# veh.)
2004     Existing F * 127 F * 154
2004  Optimized E 71 111 F * 136
2015    No-Build E 76 116 F * 145
Alt 1   (’04 vols) D 55 98 E 74 130
Alt 1   (’15 vols) E 57 102 E 79 135
 
• Number of vehicle crashes, 2002–2004 (Salem Police Department): 69 (23.0 per year) 
• Crash rate: 1.91 crashes per million entering vehicles (2005 District 4 average: 0.88) 
——————— 
* = 80 or more seconds total delay for signalized intersections, 50 or more seconds for unsignalized intersections. 
Note: Total average queue is the average number of queued vehicles at the intersection during a given signal cycle. 
 
 
 CTPS was notified by VHB in 2005 that the CVS drug store project was on hold indefinitely. 
It was therefore determined that CTPS would analyze the intersection and recommend 
improvement possibilities. 
 
 This is a congested signalized intersection (see Figure E-7). Although it is four-legged, it is 
offset and skewed, with the westbound (Route 1A/Loring Avenue) approach entering at an acute 
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 angle relative to the southbound (Canal Street) approach. Route 1A northbound has an exclusive 
left-turn lane, a through lane, and an exclusive right-turn lane. Route 1A westbound has a short, 
channelized right-turn lane, a through lane, and a left-turn lane. Canal Street southbound has an 
exclusive right-turn lane and a through lane. Left turns are not permitted from Canal Street. 
Jefferson Avenue eastbound has a channelized, exclusive right-turn lane as well as a left-turn 
lane, from which, after turning left, vehicles can continue northward onto Canal Street or, after 
approximately 75 feet, continue eastward onto Loring Avenue. There is bus service on the 
northbound and westbound approaches, with a southbound bus stop at a large island in the 
middle of the intersection. 
 
 Vehicle crash data were obtained from the Salem police department for this intersection. The 
data covers the years 2002 through 2004. There were 23.0 crashes per year, a crash rate of 1.91. 
This rate is more than twice as high as the District 4 average of 0.88 for signalized intersections. 
From the police data, it was seen that 55% percent were rear-end crashes, 26% were angle, and 
10% were sideswipes in the same direction (see Figure D-8 on p. D-29 in Appendix D). 
 
 When looking at the yearly trend in crashes, however, the following was found: 
 
• 2002: 25 crashes 
• 2003: 33 crashes 
• 2004: 11 crashes 
 
The number of crashes in 2004 was just one-third of the total in 2003, 11 as compared to 33. 
Upon closer inspection, one major decrease was in rear-end crashes. When examining the 
collision diagram, it shows that the Canal Street southbound rear-end crashes decreased from 12 
in 2002 and 2003 combined, to one in 2004. Although there is no confirmed explanation, this 
reduction coincides with the fact that the southbound approach was restriped from one general-
purpose lane to two lanes, one exclusive right-turn lane and one through lane. 
 
 There are clearly marked crosswalks throughout the intersection area. Pedestrian buttons 
were all working during field observation, and the exclusive pedestrian phase lasts 19 seconds, 
sufficient time to cross any one leg of the intersection. 
 
 There is heavy congestion, long delays, and significant queuing at this intersection. The AM 
and PM peak hours both operate at LOS F and more than 80 seconds of overall delay. Through 
optimization of the signal, the AM peak hour improved to LOS E and 71 seconds of delay. The 
PM peak hour remained at LOS F and more than 80 seconds of delay. 
 
There is some room within the current layout to redesign the intersection to increase 
capacity. On the west side, a triangular-shaped island can be used to create an additional lane on 
the Jefferson Avenue eastbound approach. This study tested the addition of an exclusive left-turn 
lane adjacent to the existing shared through/left-turn lane and exclusive right-turn lane: the 
overall intersection AM peak hour improved to LOS D and 55 seconds of delay, while the PM 
peak hour improved to LOS E and 74 seconds of delay. 
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RECOMMENDED IMPROVEMENT: 
• Create an additional eastbound left-turn lane by using an existing island within the 
intersection footprint. The cycle length would decrease from 139 to 120 seconds. The 
estimated improvements in traffic operations are from LOS F and more than 80 seconds 
of overall delay in both the AM and PM peak hours to LOS D and 55 seconds of delay in 
the AM peak hour and LOS E and 74 seconds of delay in the PM peak hour. 
 
 
MULTIPLE COMMUNITIES (CONCERNS/RECOMMENDED IMPROVEMENTS 
L AND M) 
 
CONCERN/RECOMMENDED IMPROVEMENTS L 
 
CONCERN: Local officials and private residents perceive a general need for improvements to 
public transportation service in addition to the needs under Concerns C and G. This is discussed 
below in terms of already planned improvements as well as potential improvements developed as 
part of this study. 
 
When this study’s analysis was being conducted, the public transportation system in the 
study area consisted entirely of MBTA commuter rail and bus service (see Figures D-9 and D-
10, above, in Appendix D). Limited commuter boat service between Salem and Boston began in 
June 2006. Long-range plans include the potential extension of Blue Line rapid transit from 
Wonderland in Revere to Lynn Central Square Station or perhaps even as far north as Salem. 
 
 The recommended public transportation improvements in this report focus mainly on the 
existing modes in the study area. Potential improvements are discussed below, and 
recommendations are summarized at the end of each subsection.6
 
Potential for Improving Coordination of Commuter Rail and Bus Schedules 
 
At present, bus and train schedules are not well coordinated for intermodal transfers at Lynn 
Central Square Station, as described in this study’s Task 4 memorandum (see Appendix D 
above).7 In general, bus routes are well timed to meet one another at intervals of approximately 
30 minutes there, but train schedules on the Newburyport/Rockport Line are designed instead to 
best utilize track capacity between North Station and the outer terminals. Furthermore, schedules 
accommodate a number of Rockport trains in the morning and afternoon peak periods that 
operate nonstop/express between Salem Depot and North Station. 
 
Currently, most of the riders destined for or coming from downtown Boston on buses 
traveling through Lynn Central Square Station choose to make a rapid transit transfer at 
Wonderland Station instead because of the much closer connection times possible to/from the 
more frequent Blue Line service. However, if the connection times between buses and commuter 
                                            
6 The discussion on public transportation improvements is primarily based on three draft CTPS memoranda: 
T. Humphrey, “Potential for Improving Coordination of Bus and Train Schedules at Lynn” and “Potential for 
Improved Connections Between Buses and Commuter Rail at Lynn,” 2006; and R. Guptill, “Summary Analysis of 
Mid–North Shore Express Bus Service to Haymarket, Downtown Crossing, and Logan Airport,” 29 June 2006. 
7 R. Sievert, “Task 4: A Review of Existing Transportation Conditions,” CTPS memorandum, 1 April 2006. 
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 rail could be reduced to approximately five minutes, it is expected that more customers would 
consider using that combination to travel to/from downtown Boston. 
 
With the purchase of two additional trainsets for the Newburyport/Rockport Line, it would 
be possible to operate commuter rail service at even 15-minute frequencies during peak periods. 
In general, trains would alternate between Newburyport and Rockport as northern terminals, and 
most North Shore bus routes could then be scheduled to feed into and out of Lynn Central 
Square Station with minimal connection times for passengers. Most existing commuter rail riders 
on the Newburyport/Rockport Line would also benefit from such a change, as the number of 
trips operating during the peak periods would increase. However, nonstop/express trains could 
no longer operate under this scenario between Salem Depot and North Station, thereby 
lengthening the travel time for passengers already on these specific trips. 
 
RECOMMENDED IMPROVEMENT:  
• It is recommended that the potential for both instituting new 15-minute headways on the 
Newburyport/Rockport Line and rescheduling buses to provide better intermodal 
connections at Lynn Central Square Station be explored further by the MBTA and local 
communities. While it is not within the scope of this study to determine the net overall 
travel time and ridership benefits of such service changes, it is clear that they would 
encourage area residents to view the bus, commuter rail, and rapid transit services as a 
more integrated network. In addition, these changes could help to reduce the number of 
Boston commuters who travel to/from Wonderland Station in the morning and afternoon 
peak periods, either in buses or private automobiles on the heavily congested Route 1A 
corridor in Revere. 
 
Potential for Improving Express and Local Bus Service 
 
Ten express bus routes currently operate in the Mid-North Shore Study area, seven of which 
serve Haymarket Station via Route 1A or Route 1 and three of which serve downtown Boston 
via Logan Airport. These routes, although they offer less park-and-ride capacity than either rapid 
transit or commuter rail and longer in-vehicle travel times, by virtue of their accessibility attract 
significant ridership. Riders on some routes make greater use of through service to downtown 
Boston than others, however. If capacity exists at Wonderland Station for accommodating some 
of these passengers, it seems reasonable to terminate several of the current express routes to 
Haymarket, downtown Boston, and Logan Airport at Wonderland station and have passengers 
transfer to the Blue Line. Often this can be done at lower costs and at only slightly higher travel 
times. 
 
For those customers wishing to pay a premium for slightly quicker service and no transfer, 
some express service to Haymarket should be continued. The routes most appropriate for this 
service, based on accessibility and current usage, appear to be Routes 426 (from Lynn Central 
Square), 442 (from Marblehead), and 450 (from Salem Depot). This would provide two routes 
serving Haymarket that run roughly parallel to each other along Routes 1A (Route 442) and 107 
(Route 450) while serving the major population centers in the Mid–North Shore area. In 
addition, Route 426, which originates at Lynn and serves Saugus and the lower North Shore 
along Route 1, would provide a third express service to Haymarket. Other current Haymarket 
routes could be turned into local bus service that link up to Routes 442 and 450, or allow  
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passengers to transfer at Wonderland Station. The four remaining Mid–North Shore express 
routes, Routes 424 (from Eastern Avenue/Essex Street, Lynn), 434 (from Peabody Square), 441 
(from Marblehead), and 455 (from Salem Depot), would terminate at Wonderland Station. 
 
Of the three routes serving Downtown Crossing and Logan Airport from the Mid–North 
Shore, Route 459 (from Salem Depot) clearly has the largest demand. Given that the vast 
majority of riders on these routes, as with the express-to-Haymarket routes, use them more for 
local travel, it does not seem necessary to maintain all three routes. Eliminating the 448 and 449 
(both from Marblehead) and replacing them with better local bus–to–Wonderland Station 
service, while perhaps also increasing the number of Route 459 trips, would seem to better match 
service levels to service demand while maintaining the link between the North Shore and the 
South Boston waterfront. 
 
The bus running time saved by terminating Routes 424, 434, 441, and 455 at Wonderland 
Station and eliminating Routes 448 and 449 was estimated to equal nearly 30 daily hours. These 
hours could be used in a number of ways to improve transit accessibility in the Mid–North Shore 
area. One potential measure would be to improve headways and run additional service on the 
express and Wonderland Station routes. Headways currently set at 30 minutes could be reduced 
to 20 minutes, while those at 60 minutes could be set at 40 minutes. Another alternative would 
be to provide dedicated feeder bus service to the study area’s three commuter rail stations, Lynn 
Central Square, Swampscott, and Salem Depot. With approximately 10 hours allocated per 
station, five feeder trips with 30-minute one-way running times could serve five rush-hour 
commuter rail trips in each of the AM and PM peak periods. Finally, some combination of 
reduced headways and commuter rail feeder services could be implemented. 
 
Potential for Rapid Transit Service 
 
The Federal Transit Administration (FTA)/MBTA North Shore Transit Improvements 
Purpose and Need Statement issued early in 2006 stated that it had become clear that transit 
service to Lynn is not adequate to serve demand. This is because the origin-and-destination 
patterns of Lynn residents are presently not served well by the available public transportation 
services in Lynn. 
 
The second-highest destination of Lynn residents is Boston, where 14% of Lynn residents are 
employed. Of these, 54% drive to work, 9% carpool, and 34% travel by transit. This transit share 
is not very high for a city with Lynn’s socioeconomic profile, high population densities near 
existing services, and a large workforce destined for Boston. The transit mode-share includes bus 
to downtown Boston, the Blue Line at Wonderland Station, or commuter rail at Lynn Central 
Square as the primary mode, which, in most cases, is combined with the Orange, Green, or Red 
Line in Boston for residents to reach their final destinations. 
 
From the 2000 Journey-to-Work files, the three most important Boston destinations for Lynn 
residents are the Financial District, Back Bay, and South Station. From the analysis of travel 
times by driving, taking the bus, subway, or commuter rail, the subway is the fastest of the three 
public transportation modes, second only to driving. From the license plate survey performed for 
this study at Wonderland Station, the highest percentage of those who park-and-ride there, 27% 
are from Lynn (about 240 vehicles). 
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 In addition to destination patterns, the subway is less expensive than commuter rail and 
therefore more affordable for Lynn residents, whose unemployment rate is higher than the 
average for the state, whose auto ownership is the smallest in Essex County, and of whom over 
30% are immigrants. 
 
According to staff analysis, with a Blue Line extension to Lynn, if the average wait time at 
Lynn Central Square for commuter rail passengers arriving either by bus or by private 
transportation were reduced to 5 minutes, overall travel times to some Boston destinations would 
still be slightly longer by commuter rail than by the Blue Line. Commuter rail would provide a 
travel time advantage of about 7.5 minutes to the North End compared with the Blue Line 
extension. However, the Blue Line extension would offer time savings of about 1 minute to 
destinations on the Orange Line south of State Station, about 4.5 minutes to destinations on the 
Green Line west of Government Center, and about 7.5 minutes to the Financial/Retail district. 
 
Finally, Lynn and other Mid–North Shore residents who currently drive daily to Wonderland 
Station to ride the Blue Line contribute to the significant congestion and delays that are prevalent 
along the Lynnway and other roads leading to the station. Diverting these vehicles to public 
transportation passing through downtown Lynn would benefit traffic conditions along these 
roads and would help rejuvenate the Lynn downtown area economically, as would attractive 
urban design features as part of a potential subway line station. The extension of the Blue Line to 
Lynn is apparently a very attractive option to City officials, who have endorsed the project, as 
has Governor Mitt Romney. 
 
In closing, although taking into account important evidence that points to “sensible” answers 
regarding improved public transportation options to serve the city of Lynn and other North Shore 
communities, the discussion as part of this study is still rather limited, and its scope cannot 
consider all the factors. The FTA/MBTA study that began in 2001 still continues and was scoped 
to be performed in a comprehensive manner in order to match problems, concerns, and needs to 
effective solutions. 
 
RECOMMENDED IMPROVEMENT:  
• For the City of Lynn and other affected North Shore communities to participate in the 
FTA/MBTA North Shore Transit Improvements Study in order to identify effective public 
transportation options through an informed public participation process. 
 
CONCERN/RECOMMENDED IMPROVEMENTS M 
 
CONCERN: Local officials and private residents perceive a general need for improvements to 
bicycle/pedestrian facilities (in addition to the needs for such improvements mentioned as part 
of several of the location-specific concerns addressed in this study). This is discussed below in 
terms of already planned improvements as well as potential improvements developed as part of 
this study. 
 
 The only active off-road bicycle/pedestrian facility in the study area is the Salem–
Marblehead Rail Trail between Salem State College and the center of Marblehead, crossing 
Route 114 near the town line at Forest River (see Figure D-12 on p. D-45 in Appendix D). 
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In Salem, the trail extends southeastward about 0.5 miles along a former railbed from Canal 
Street, just north of Kimball Road, across Loring Avenue and the college campus to Route 114 
(Lafayette Street) and the Marblehead line. 
 
 The most visible potential project in the study area is the proposed conversion of an 
abandoned railbed in Swampscott to a multiuse path. The railbed property is owned by the 
National Grid power company. There have been negotiations between local officials and 
National Grid officials with respect to taking the land by eminent domain or by agreeing to a 
recreational easement. Although more than 80% of town meeting members voted to pursue the 
project, there are concerns by abutters and other residents that there could be potential negative 
impacts caused by users of the facility. 
 
 The one other proposed rail-trail project in the study area is the Bike to the Sea project. This 
project, founded in 1993, seeks to utilize the former Saugus Branch corridor. This nine-mile line 
runs from the Malden River through Everett, Malden, Saugus, Revere, and Lynn. There would 
be indirect access to both Revere Beach and the Lynn waterfront. 
 
 One strictly bicycle-oriented venture is a bicycle-sharing program attempted by Salem State 
College. This project, implemented in April 2005, involved the purchase of 25 bicycles which 
could be used for free by students. Students needed to sign a liability waiver form and would 
then receive a key which would lock and unlock the bicycles. The students could use the 
bicycles to travel within or between the college’s four campuses (North Campus, Central 
Campus, South Campus, and the O’Keefe Center athletic complex).1
 
RECOMMENDED IMPROVEMENTS:  
• Support the conversion of former railbeds to bicycle/pedestrian trails whenever possible, 
while seeking to minimize negative impacts to abutters.  
• Support additional bicycle-sharing programs where appropriate in order to decrease 
single-occupancy automobile use while also increasing overall mobility. 
 
 
 
 
 
                                            
1 Boston Globe/North Weekly, “College goes free wheeling,” 17 April 2005. 
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